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NER # 67Od shqwh ghv wdx{ frqwlhqw0hooh gh o*lqirupdwlrq




Qrxv ￿wxglrqv gdqv fh sdslhu oh olhq hqwuh shqwh ghv wdx{ hw furlvvdqfh hq
Doohpdjqh/ dx{ ￿wdwv0Xqlv hw hq Iudqfh1 Fhwwh uhodwlrq hvw dqdo|v￿h vhorq ghx{
dssurfkhv1 Od suhplºuh/ frppxq￿phqw plvh hq œxyuh/ frqvlvwh ª u￿juhvvhu oh
wdx{ gh furlvvdqfh gx SLE srxu gl￿￿uhqwv krul}rqv vxu oh vsuhdg gh wdx{1 Gdqv
od vhfrqgh/ soxv uduhphqw dssoltx￿h vxu grqq￿hv hxurs￿hqqhv/ f*hvw o*rffxuuhqfh
g*xqh u￿fhvvlrq txh o*rq fkhufkh ª su￿yrlu1 Gdqv fh fdv/ lo idxw uhfrxulu ª o*hvwl0
pdwlrq g*xq prgºoh surelw1 Srxu fkdfxq ghv whuphv gh fhwwh dowhuqdwlyh/ xqh
dqdo|vh ghv sursul￿w￿v su￿glfwlyhv hq ￿fkdqwloorq hw kruv ￿fkdqwloorq hvw ph0
q￿h1 Od vwdelolw￿ ghv gl￿￿uhqwhv uhodwlrqv/ dssu￿khqg￿h dx wudyhuv ghv huuhxuv
gh su￿ylvlrq u￿fxuvlyhv hw jolvvdqwhv/ hvw dxvvl derug￿h1
Devwudfw
Zh lqyhvwljdwh lq wklv sdshu wkh delolw| ri wkh |lhog vsuhdg wr iruhfdvw hfr0
qrplf dfwlylw| lq Jhupdq|/ wkh Xqlwhg Vwdwhv dqg Iudqfh1 Wzr dssurdfkhv duh
lpsohphqwhg1 Wkh ￿uvw rqh/ zlgho| xvhg/ frqvlvwv lq uhjuhvvlqj wkh jurzwk udwh
ri wkh JGS frpsxwhg rq ydulrxv krul}rqv rq wkh |lhog vsuhdg1 Lq wkh vhfrqg
rqh/ zh h{dplqh wkh xvhixoqhvv ri wkh |lhog vsuhdg lq suhglfwlqj zkhwkhu ru qrw
wkh hfrqrp| zloo eh lq uhfhvvlrq lq wkh ixwxuh1 Vr/ lq wkdw sduwlfxodu fdvh zh
xvh d surelw prgho1 Iru erwk dssurdfkhv/ zh dqdo|}h wkh lq0vdpsoh iruhfdvwlqj
delolw| dv zhoo dv wkh rxw0ri0vdpsoh dffxudf| ri wkh rxwfrphv1 Wkh vwdelolw| ri
wkh uhodwlrq/ edvhg rq wlph0ydu|lqj urrw phdq vtxduhv huuruv/ lv dovr dqdo|}hg1
0
￿Fruuhvsrqgdqfh = Edqtxh gh Iudqfh/ 74046<4 GJH0GHHU0Fhqwuh gh uhfkhufkh/ 64 uxh Furl{
ghv Shwlwv Fkdpsv/ :8334 SDULV/ who 340750<5095087/ hpdlo ivhgloorwCedqtxh0iudqfh1iu1 Mh uhphuflh
ylyhphqw V1 Dyrx|l0Gryl/ F1 Fruwhw/ H1 Mrqghdx/ U1 Odfurl{/ K1 Ohelkdq/ S1 Vlfvlf hw ohv sduwlflsdqwv
ª o*dwholhu gh uhfkhufkh srxu ohxuv frpphqwdluhv hw vxjjhvwlrqv1
44 Lqwurgxfwlrq
Od wk￿rulh ￿frqrpltxh hqvhljqh txh oh sul{ ghv dfwliv/ frpph ohv wdx{ g*lqw￿u￿w rx
ohv frxuv erxuvlhuv/ uh ºwh ohv dqwlflsdwlrqv ghv lqwhuyhqdqwv vxu ohv pdufk￿v ￿qdqflhuv1
Wurlv h{hpsohv looxvwuhqw fhwwh lg￿h = od wk￿rulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu
whuph vhorq odtxhooh oh wdx{ ª orqj whuph v*h{sulph frpph xqh pr|hqqh srqg￿u￿h ghv
wdx{ frxuwv ixwxuv dqwlfls￿v/ ª xqh sulph gh ulvtxh frqvwdqwh gdqv oh whpsv suºv> od
uhodwlrq gh Ilvkhu txl vwlsxoh txh oh wdx{ g*lqw￿u￿w qrplqdo hvw od vrpph gx wdx{ u￿ho
hw gx wdx{ g*lq dwlrq dqwlfls￿h> oh prgºoh ghv glylghqghv dfwxdolv￿v txl srvh txh oh
frxuv g*xqh dfwlrq hvw ￿jdo dx  x{ ghv sur￿wv ixwxuv dfwxdolv￿v1 Dlqvl/ od vwuxfwxuh sdu
whuph frqwlhqgudlw gh o*lqirupdwlrq uhodwlyh dx{ wdx{ frxuwv ixwxuv +hw sdu frqv￿txhqw
ª od srolwltxh prq￿wdluh,/ ª o*lq dwlrq dqwlfls￿h hw ª od furlvvdqfh ￿frqrpltxh1 Gdqv
od vxlwh gh fh sdslhu/ qrxv qrxv lqw￿uhvvhurqv h{foxvlyhphqw dx olhq hqwuh od shqwh
ghv wdx{ ￿od gl￿￿uhqfh hqwuh xq wdx{ ª orqj whuph hw xq wdx{ ª frxuw whuph￿ hw od
furlvvdqfh41
Od fruu￿odwlrq hqwuh fhv ghx{ yduldeohv shuphw gh phvxuhu vlpsohphqw o*dpsohxu
gx olhq txl ohv xqlw51 Hq Doohpdjqh/ dx{ ￿wdwv0Xqlv hw hq Iudqfh/ ohv wurlv sd|v
￿wxgl￿v gdqv fh sdslhu/ hooh hvw gh o*ruguh gh 3/78 srxu xq uhwdug gh wurlv wulphvwuhv1
Fh u￿vxowdw hvw frqiruph ª fhx{ plv hq dydqw gdqv od soxsduw ghv wudydx{ phq￿v
vxu fh wkºph1 Vxu grqq￿hv dp￿ulfdlqhv/ od frqfoxvlrq hvw vdqv ￿txlyrtxh = od shqwh
ghv wdx{ dssruwh gh o*lqirupdwlrq vxu o*dfwlylw￿ ￿frqrpltxh ixwxuh +Kduyh| ^4<;;‘/
Vwrfn hw Zdwvrq ^4<;<‘/ Hvwuhood hw Kdugrxyholv ^4<<4‘ hw Hvwuhood hw Plvknlq ^4<<: hw
4<<;‘,1 Hvwuhood hw Plvknlq ^4<<;‘ prqwuhqw txh o*￿fduw gh wdx{ d xq srxyrlu h{solfdwli
ª xq krul}rq g*xq dq qrq vhxohphqw vxs￿ulhxu ª fhoxl g*dxwuhv yduldeohv ￿qdqflºuhv
+frpph od pdvvh prq￿wdluh rx o*￿fduw gh wdx{ hqwuh ohv eloohwv gh wu￿vruhulh hw ohv erqv
gx Wu￿vru ª vl{ prlv ￿FSELOO￿, pdlv dxvvl ª fhoxl g*lqglfdwhxuv glwv ￿dydqf￿v￿1
Ohv frpsdudlvrqv lqwhuqdwlrqdohv vrqw wrxw dxvvl frqydlqfdqwhv1 Hoohv frqfoxhqw txh
fhwwh uhodwlrq hvw dxvvl ydolgh gdqv od soxsduw ghv sd|v lqgxvwuldolv￿v61
Wrxwhirlv/ o*￿yroxwlrq ghv fruu￿odwlrqv dx frxuv gx whpsv +judskltxhv 4 hw 5, phw
hq ￿ylghqfh gh vhqvleohv glvsdulw￿v71 Soxv od wdlooh gh o*￿fkdqwloorq dxjphqwh/ soxv
od fruu￿odwlrq glplqxh dx{ ￿wdwv0Xqlv1 Dsuºv xqh s￿ulrgh gh vwdelolw￿ hqwuh 4<:7 hw
4<;7/ oh frh!flhqw gh fruu￿odwlrq hqwuh furlvvdqfh hw shqwh ghv wdx{ dydqf￿h gh wurlv
wulphvwuhv sdvvh gh 3/93 ª 3/731 Hq uhydqfkh/ hq Doohpdjqh/ fhwwh judqghxu hvw wuºv
vwdeoh/ dxwrxu gh 3/78 ghsxlv 4<;31 Hq Iudqfh/ oh sur￿o hvw o￿jºuhphqw soxv dffxv￿ =
4Rq wurxyhud gdqv Mrqghdx hw Ulfduw ^4<<;‘ xqh ￿wxgh g￿wdloo￿h uhodwlyh dx frqwhqx hq lqirupdwlrq
gh od frxueh ghv wdx{ frqfhuqdqw ohv wdx{ frxuwv ixwxuv hw o*lq dwlrq dqwlfls￿h1
5Lo v*djlw gx frh!flhqw gh fruu￿odwlrq hqwuh od shqwh ghv wdx{ hw oh wdx{ gh furlvvdqfh gx SLE olvv￿
vxu wurlv wulphvwuhv1
6Rq srxuud qrwdpphqw vh u￿i￿uhu ª Kduyh| ^4<<4‘/ Ehuqdug hw Jhuodfk ^4<<;‘/ Erqvhu0Qhlo hw
Pruoh| ^4<<:‘/ Gdylv hw Idjdq ^4<<:‘/ Hvwuhood hw Plvknlq ^4<<:‘/ Kx ^4<<6‘/ Nrvlfnl ^4<<:‘ hw Qhovrq
hw Sorvvhu ^4<<7‘1
7Gdqv fkdfxq ghv wurlv sd|v rq fdofxoh ghv fruu￿odwlrqv u￿fxuvlyhv hw ghv fruu￿odwlrqv jolvvdqwhv1
Gdqv oh suhplhu fdv/ rq g￿pduuh dyhf xqh fruu￿odwlrq lqlwldoh txl sruwh vxu od s￿ulrgh 4<9304<:3 +4<:30
4<;3 srxu od Iudqfh,1 Sxlv/ rq fdofxoh ª qrxyhdx fhwwh fruu￿odwlrq dyhf xq wulphvwuh vxsso￿phqwdluh1
Gdqv oh vhfrqg fdv/ rq g￿fdoh ª od irlv oh g￿exw hw od ￿q gh o*￿fkdqwloorq1 Gl{ dqv jolvvdqwv vrqw doruv
frxyhuwv1 Fhv fruu￿odwlrqv vrqw fdofxo￿hv hqwuh xq olvvdjh vxu wurlv wulphvwuhv gx wdx{ gh furlvvdqfh
gx SLE hw od shqwh ghv wdx{ g￿fdo￿h gh qhxiv prlv1
5qrwdpphqw/ oh uhwrxuqhphqw ª od edlvvh gh od frqmrqfwxuh hq 4<<5 d elhq ￿w￿ fdsw￿
frqwudluhphqw ª od skdvh gh uhsulvh txl d vxlyl1 O*dqdo|vh ghv u￿vxowdwv vxu xqh s￿ulrgh
jolvvdqwh gh 43 dqv hvw xq shx prlqv fodluh pdlv frq￿uph oh gldjqrvwlf su￿f￿ghqw1 Hq
g￿￿qlwlyh/ dx{ ￿wdwv0Xqlv/ lo vhpeoh txh od fruu￿odwlrq vh vrlw d￿dleolh dx frxuv ghv
gl{ ghuqlºuhv dqq￿hv1 Srxu ohv ghx{ sd|v hxurs￿hqv/ od uhodwlrq dssdudæw soxv vwdeoh/
h{fhsw￿ dx g￿exw ghv dqq￿hv txdwuh0ylqjw gl{1 Fhv gl￿￿uhqwhv revhuydwlrqv dpºqhqw
qdwxuhoohphqw ª v*lqwhuurjhu vxu o*￿yroxwlrq dx frxuv gx whpsv gx olhq hqwuh fhv ghx{
yduldeohv1
Srxu fhod/ lo frqylhqw gh idluh xqh glvwlqfwlrq hqwuh srxyrlu h{solfdwli hw frqwhqx
su￿glfwli1 Oh suhplhu idlw u￿i￿uhqfh ª o*dqdo|vh hq ￿fkdqwloorq +xqh phvxuh hq hvw oh 7 -2,/
doruv txh srxu oh vhfrqg/ lo idxw uhfrxulu ª xqh dqdo|vh kruv ￿fkdqwloorq +hq frpsdudqw
sdu h{hpsoh ghv su￿ylvlrqv u￿dolv￿hv hq ghkruv gh od s￿ulrgh g*hvwlpdwlrq gh gl￿￿uhqwv
prgºohv frqfxuuhqwv,1 Dx{ ￿wdwv0Xqlv/ Wkrpd hw Jud| ^4<<7‘ u￿dolvhqw fhw h{huflfh
hw prqwuhqw txh oh srxyrlu su￿glfwli gx FSELOO idfh ª od pdvvh prq￿wdluh hvw g￿
ª od vhxoh revhuydwlrq gx prlv gh g￿fhpeuh 4<:71 Vwrfn hw Zdwvrq ^4<<5‘ vrxoljqhqw
txh ohv lqglfdwhxuv ￿qdqflhuv q*rqw sdv irxuql ohv vljqdx{ dg￿txdwv srxu su￿yrlu oh
uhwrxuqhphqw ª od edlvvh gh od frqmrqfwxuh hq 4<<41 Soxv u￿fhpphqw/ Kdxeulfk hw
Grpeurvn| ^4<<9‘ sxlv Grwvh| ^4<<;‘ lqgltxhqw txh o*lqirupdwlrq hq whuph g*dfwlylw￿
ixwxuh frqwhqxh gdqv o*￿fduw gh wdx{ v*hvw vhqvleohphqw d￿dleolh rxwuh0Dwodqwltxh1
Srxu ohv sd|v gh o*Xqlrq Hxurs￿hqqh/ Gdylv hw Idjdq ^4<<:‘ prqwuhqw txh od shqwh
ghv wdx{ frpelq￿h dx{ ydohxuv sdvv￿hv gx wdx{ gh furlvvdqfh gx SLE qh shuphw sdv
gh plhx{ su￿yrlu o*dfwlylw￿ txh ohv vhxov uhwdugv gx wdx{ gh furlvvdqfh gx SLE1 Dorqvr
hw doll ^4<<:‘ irqw xq h{huflfh vlplodluh vxu grqq￿hv hvsdjqrohv1 Lov frqfoxhqw txh ohv
prgºohv xwlolvdqw od shqwh ghv wdx{ rqw/ kruv ￿fkdqwloorq/ xq srxyrlu su￿glfwli lqi￿ulhxu
ª xq vlpsoh prgºoh dxwru￿juhvvli1 Dx wrwdo/ fhv wudydx{ grqqhqw ghv u￿vxowdwv soxv
frqwudvw￿v txh o*dqdo|vh hq ￿fkdqwloorq1
Gdqv fhwwh ￿wxgh/ qrxv qrxv frqfhqwurqv soxv sduwlfxolºuhphqw vxu od vwdelolw￿ gh
fhwwh uhodwlrq ghsxlv 4<931 Gdqv ohv wurlv sd|v ￿wxgl￿v/ od shqwh ghv wdx{ shuphw gh
su￿yrlu o*dfwlylw￿ ixwxuh/ pdlv vhxoh o*Doohpdjqh su￿vhqwh xqh uhodwlrq uhodwlyhphqw
vwdeoh1 O*dqdo|vh kruv ￿fkdqwloorq vrxoljqh txh oh jdlq su￿glfwli dssruw￿ sdu od shqwh
ghv wdx{ hvw gh idleoh dpsolwxgh1 Hq rxwuh/ lo dssdudæw txh o*￿fduw gh wdx{ vhpeoh
soxv shuwlqhqw srxu su￿yrlu ohv skdvhv gh u￿fhvvlrq txh ohv s￿ulrghv gh furlvvdqfh1
F*hvw srxu fhod txh/ gdqv od oljq￿h g*Hvwuhood hw Plvknlq ^4<<;‘/ qrxv dyrqv hvwlp￿ xq
prgºoh surelw1 Ohv u￿vxowdwv dssdudlvvhqw doruv vhqvleohphqw soxv frqydlqfdqwv1
Oh uhvwh gx sdslhu v*duwlfxoh gh od idŒrq vxlydqwh = gdqv od vhfwlrq ghx{/ qrxv udssh0
orqv ohv sulqflsdx{ u￿vxowdwv hpslultxhv wurxy￿v dlqvl txh ohv prgºohv ￿frqrp￿wultxhv
xwlolv￿hv1 Gdqv od vhfwlrq wurlv/ xqh dqdo|vh hq ￿fkdqwloorq hvw phq￿h hq dssoltxdqw
fhv gl￿￿uhqwhv p￿wkrghv dx{ wurlv sd|v ￿wxgl￿v1 Od vhfwlrq txdwuh hvw frqvdfu￿h ª
o*dqdo|vh kruv ￿fkdqwloorq1 Hq￿q/ od vhfwlrq 8 frqfoxw1
65 Ohv hqvhljqhphqwv gh od olww￿udwxuh
514 O*￿fduw gh wdx{ hw od furlvvdqfh = txhotxhv ￿o￿phqwv wk￿r0
ultxhv
51414 Wurlv udlvrqv wk￿rultxhv vrqw hq j￿q￿udo dydqf￿hv
G*xq srlqw gh yxh wk￿rultxh/ wurlv h{solfdwlrqv vrqw ª o*ruljlqh gx olhq hqwuh shqwh
ghv wdx{ hw dfwlylw￿ ￿frqrpltxh = ohv dqwlflsdwlrqv gh od srolwltxh prq￿wdluh/ ohv h￿hwv
gh od srolwltxh prq￿wdluh hw/ hq￿q/ oh olvvdjh lqwhuwhpsruho gh od frqvrppdwlrq81
Od suhplºuh idlw gluhfwhphqw dssho ª od wk￿rulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu
whuph1 Vhorq fhwwh wk￿rulh/ oh wdx{ orqj/ srxu xqh ￿fk￿dqfh grqq￿h/ v*￿fulw frpph xqh
pr|hqqh srqg￿u￿h ghv wdx{ frxuwv ixwxuv dqwlfls￿v ª xqh sulph gh ulvtxh suºv1 Xqh
dqwlflsdwlrq gh idleoh furlvvdqfh lpsoltxh fhooh g*xqh g￿whqwh gh od srolwltxh prq￿wdluh
hw grqf ghv edlvvhv ixwxuhv ghv wdx{ frxuwv txl grlyhqw vh wudgxluh/ gºv pdlqwhqdqw/
gdqv ohv wdx{ orqjv1 O*dpsolwxgh hw oh vhqwlhu gh od edlvvh ghv wdx{ g￿shqgurqw gh od
v￿y￿ulw￿ hw gh od gxu￿h gh od u￿fhvvlrq dqwlfls￿h sdu ohv djhqwv/ vl fhv ghuqlhuv shqvhqw
txh od edqtxh fhqwudoh u￿djlw ª od furlvvdqfh hw ª o*lq dwlrq1 Od fdxvdolw￿ yd doruv gh
o*dqwlflsdwlrq gh o*dfwlylw￿ yhuv od shqwh ghv wdx{1
Gdqv od vhfrqgh/ o*￿fduw gh wdx{ uhsu￿vhqwh oh ghju￿ gh uhvwulfwlrq rx gh uho￿fkh0
phqw gh od srolwltxh prq￿wdluh1 Dlqvl/ oruvtxh ohv wdx{ ª frxuw whuph dxjphqwhqw/ ohv
wdx{ ª orqj whuph dxjphqwhqw pdlv prlqv txh ohv wdx{ ª frxuw whuph1 Oh vsuhdg vh
u￿gxlw1 Hvwuhood hw Plvknlq ^4<<:‘ revhuyhqw txh od yduldwlrq ghv wdx{ ª orqj whuph
frqv￿fxwlyh ª xqh yduldwlrq ghv wdx{ ª frxuw whuph hvw g*dxwdqw prlqv iruwh txh od
srolwltxh prq￿wdluh hvw fu￿gleoh1 ˆ od olplwh/ vl fhwwh ghuqlºuh ￿wdlw sduidlwhphqw dq0
wlfls￿h hw sduidlwhphqw fu￿gleoh/ doruv ohv wdx{ frxuwv ixwxuv uhvwhudlhqw ª ohxu qlyhdx
dfwxho hw ohv wdx{ orqjv qh erxjhudlhqw sdv1 Hq g￿￿qlwlyh/ vhorq fhwwh h{solfdwlrq/
xqh frxueh ghv wdx{ shx shqwxh vljql￿h txh/ hq u￿srqvh ª xqh srolwltxh prq￿wdluh
uhvwulfwlyh/ o*dfwlylw￿ hw o*lq dwlrq g￿folqhurqw1 Gdqv fhv frqglwlrqv/ o*￿fduw gh wdx{ hvw
frqglwlrqqho ª od srolwltxh prq￿wdluh1 F*hvw srxutxrl/ gdqv ohv whvwv hpslultxhv/ xqh
yduldeoh gh srolwltxh prq￿wdluh +wdx{ g*lqwhuyhqwlrq rx wdx{ u￿ho, hvw lqwurgxlwh1 Hooh
shuphw gh y￿ul￿hu vl oh vsuhdg gh wdx{ frqwlhqw xqh lqirupdwlrq dxwuh txh fhooh gh
od srolwltxh prq￿wdluh vwulfwr vhqvx1 Ohv h￿hwv gh od srolwltxh prq￿wdluh vrqw dxvvl
ª uholhu dx fdqdo gx fu￿glw1 Hq h￿hw/ xqh kdxvvh ghv wdx{ frxuwv vh wudgxlw sdu xq
dffurlvvhphqw soxv idleoh ghv wdx{ orqjv1 Od pdujh g*lqwhup￿gldwlrq ghv edqtxhv gl0
plqxh1 Fhv ghuqlºuhv/ srxu pdlqwhqlu ohxu uhqwdelolw￿/ ￿olplqhqw gh ohxu sruwhihxlooh
ohv hpsuxqwhxuv ohv soxv ulvtx￿v fh txl u￿gxlw o*lqyhvwlvvhphqw hw grqf o*dfwlylw￿1
Od wurlvlºph uhsrvh vxu xq fdguh wk￿rultxh lqlwldohphqw sursrv￿ sdu Kduyh| ^4<;;‘
hq whpsv glvfuhw sxlv sdu Kx ^4<<6‘ hq whpsv frqwlqx1 Hooh v*dssxlw vxu oh frpsru0
whphqw gh pd{lplvdwlrq lqwhuwhpsruhooh gx frqvrppdwhxu = fhuwdlqv djhqwv yhxohqw
frqvrpphu soxv dxmrxug*kxl txh gdqv xq dq> g*dxwuhv yhxohqw ￿sdujqhu dxmrxug*kxl
srxu frqvrpphu soxv gdqv xq dq1 Oh wdx{ g*lqw￿u￿w hvw oh sul{ txl dvvxuh o*￿txloleuh
gx pdufk￿ hqwuh ohv su￿whxuv hw ohv hpsuxqwhxuv1 Rq vxssrvh txh ohv p￿qdjhv dvsluhqw
ª od vwdelolw￿ gh ohxu frqvrppdwlrq/ f*hvw0ª0gluh tx*lov vrqw dyhuvhv dx ulvtxh1 Vl/ sdu
8Rq srxuud vh uhsruwhu ª Gxerlv hw Mdqfl ^4<<7‘ srxu xq h{srv￿ soxv g￿wdloo￿1
7h{hpsoh/ lov dqwlflshqw xqh shuwh gh ohxu uhyhqx gdqv xq dq +xqh u￿fhvvlrq hvw grqf
dqwlfls￿h,/ lov vrxkdlwhurqw ￿sdujqhu soxv gh idŒrq ª jdudqwlu xq fhuwdlq qlyhdx gh
frqvrppdwlrq srxu ohv pdxydlv mrxuv1 Dlqvl/ lov dfkºwhurqw ghv wlwuhv orqjv txl ohxu
dvvxuhurqw ghv uhyhqxv shqgdqw od u￿fhvvlrq1 Fhv dfkdwv vhurqw ￿qdqf￿v sdu ghv yhqwhv
gh wlwuhv frxuwv1 Od ghpdqgh gh wlwuhv orqjv v*dffuræw fh txl hqwudæqh xqh kdxvvh gh
ohxu sul{ hw sdu frqv￿txhqw xqh edlvvh gh ohxu uhqghphqw1 Gdqv oh p￿ph whpsv/ od
ghpdqgh gh wlwuhv frxuwv g￿furæw fh txl vh wudgxlw sdu xqh glplqxwlrq gh ohxu sul{
hw xqh dxjphqwdwlrq gh ohxu uhqghphqw1 O*dsodwlvvhphqw gh od shqwh ghv wdx{ u￿vxowh
gh fhv ghx{ prxyhphqwv1 Rq shxw prqwuhu fhw h￿hw soxv iruphoohphqw1 Hq uhsuhqdqw











vrxv frqwudlqwh ￿|n￿ ’E ￿no|￿E￿| n t| ￿ ￿|￿
r￿ q uhsu￿vhqwh oh frh!flhqw g*dfwxdolvdwlrq/ D o*dyhuvlrq srxu oh ulvtxh/ ￿| od ulfkhvvh
u￿hooh gx frqvrppdwhxu/ ￿| vd frqvrppdwlrq u￿hooh/ t| ohv uhyhqxv vdoduldx{ u￿hov hw
o| oh wdx{ g*lqw￿u￿w u￿ho txl v*dssoltxh hqwuh ohv s￿ulrghv | hw | n￿ :1 Od u￿vroxwlrq gh












|n￿ ￿ E￿ n o|n￿￿b|n￿ ’f +5,
Y￿
Y￿|n￿
’ ￿b| n b|n￿ E￿ n o|n￿￿’f
r￿ ￿ hvw oh odjudqjlhq gx surjudpph gx frqvrppdwhxu grqq￿ sdu +4,1 Hq u￿duudqjhdqw
ohv ￿txdwlrqv gx v|vwºph +5, hw hq olq￿dulvdqw +ohv plqxvfxohv g￿qrwhqw oh orjdulwkph
vdxi srxu oh wdx{ g*lqw￿u￿w,/ rq rewlhqw ohv ghx{ uhodwlrqv vxlydqwhv =
















Gh +6,/ rq wluh od uhodwlrq vxlydqwh =









E￿ ￿ ￿￿o| +7,
9Qrxv su￿vhqwrqv xqh yhuvlrq wuºv vlpsol￿￿h gx surjudpph g*rswlplvdwlrq1




o|n￿ ￿ ￿o| uhsu￿vhqwh ￿ irlv od shqwh ghv wdx{ hqwuh | hw | n ￿1 G*dsuºv +7,/
oh wdx{ gh furlvvdqfh fxpxo￿ gh od frqvrppdwlrq hqwuh ohv s￿ulrghv | n￿hw | n￿ hvw
xqh irqfwlrq furlvvdqwh gh od shqwh ghv wdx{1 Sdu frpprglw￿/ qrxv u￿fulyrqv +7, =
S|n￿ ￿ S|n￿ ’ kf n k￿r| n k2o| +8,
r￿ kf ’E ￿ ￿￿￿
*L}Eq￿
D / k￿ ’
￿
D hw k2 ’
￿
D E￿ ￿ ￿￿1 k￿ uhsu￿vhqwh grqf ª od irlv o*lqyhuvh
gx ghju￿ g*dyhuvlrq srxu oh ulvtxh ghv frqvrppdwhxuv hw oh wdx{ gh furlvvdqfh gh
od frqvrppdwlrq oruvtxh od vwuxfwxuh sdu whuph hvw sodwh1 O*￿txdwlrq +8, vhuylud gh
fdguh gh u￿i￿uhqfh srxu o*dqdo|vh ￿frqrp￿wultxh1
51415 Xqh pdtxhwwh vlpsoh shuphw gh v|qwk￿wlvhu fhv wurlv h￿hwv
Xqh pdtxhwwh/ uhsu￿vhqwdqw od iruph u￿gxlwh g*xq prgºoh hq ￿frqrplh ihup￿h/
shuphw gh v|qwk￿wlvhu o*hqvhpeoh ghv wurlv h￿hwv su￿f￿ghqwv;1 Hooh vh frpsrvh ghv
flqt ￿txdwlrqv vxlydqwhv =


















Z| ’ kZ|n￿ nE ￿￿ k￿Z|3￿ n ￿ E+| ￿ 7 +￿
￿| ’
b
4 nZ| n q￿ EZ|￿
b
Z￿nq2 E+| ￿ 7 +￿
r￿ +| uhsu￿vhqwh oh uhyhqx/ 7 + oh uhyhqx g*￿txloleuh/ -| oh wdx{ ª orqj whuph/ ￿| oh
wdx{ ª frxuw whuph qrplqdo/ 4| oh wdx{ ª orqj whuph u￿ho/ 7 4 oh wdx{ ª orqj whuph u￿ho
g*￿txloleuh/ Z| oh wdx{ g*lq dwlrq hw 7 Z od fleoh g*lq dwlrq gh od edqtxh fhqwudoh1 Od
suhplºuh ￿txdwlrq q*hvw dxwuh txh od frxueh LV1 F*hvw dxvvl o*￿txdwlrq +6,/ ª fhfl suºv
txh S| d ￿w￿ uhpsodf￿ sdu +|1 Fhwwh frxueh LV hvw o￿jºuhphqw prgl￿￿h sdu udssruw
ª xqh ￿fulwxuh wudglwlrqqhooh r￿/ hq j￿q￿udo/ fh vrqw ohv whuphv sdvv￿v gx uhyhqx txl
lqwhuylhqqhqw<1 PfFdooxp hw Qhovrq ^4<<:‘ mxvwl￿hqw od su￿vhqfh g*xq whuph dydqf￿
hq pd{lplvdqw xqh irqfwlrq g*xwlolw￿ lqwhuwhpsruhooh gx frqvrppdwhxu1 Dlqvl/ rq
uhwurxyh o*h￿hw gh olvvdjh gh od frqvrppdwlrq sdu fh eldlv sxlvtxh od u￿vroxwlrq gh fh
surjudpph frqgxlw ª od frqglwlrq gh suhplhu ruguh g￿fulwh sdu oh v|vwºph +5, r￿ oh
udssruw ghv xwlolw￿v pdujlqdohv gh od frqvrppdwlrq dx{ gdwhv | n￿hw | ￿txlydxw dx
wdx{ g*dfwxdolvdwlrq1 Ohv h￿hwv gh od srolwltxh prq￿wdluh wudqvlwhqw sdu o*￿fduw hqwuh oh
wdx{ u￿ho hw vrq qlyhdx gh orqj whuph gdqv od frxueh LV1 Gdqv od ghx{lºph ￿txdwlrq/
oh wdx{ orqj u￿ho v*￿fulw frpph od gl￿￿uhqfh hqwuh oh wdx{ ª orqj whuph qrplqdo hw
;Fhv iruphv u￿gxlwhv vrqw derqgdpphqw xwlolv￿hv gdqv od olww￿udwxuh1 Rq wurxyhud xq h{srv￿
g￿wdloo￿ ghv sursul￿w￿v gh frqyhujhqfh gh fh w|sh gh prgºoh gdqv Nhuu hw Nlqj ^4<<9‘1
<Sdu h{hpsoh/ vxu grqq￿hv dp￿ulfdlqhv/ lo hvw j￿q￿udohphqw prg￿olv￿ sdu xq DU+5, grqw od vrpph
ghv frh!flhqwv hvw lqi￿ulhxuh ª o*xqlw￿ +Ixkuhu ^4<<:‘,1
9oh wdx{ g*lq dwlrq ixwxuh1 F*hvw od uhodwlrq gh Ilvkhu1 Rq uhwurxyh gdqv od wurlvlºph
￿txdwlrq od wk￿rulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph ghv wdx{ g*lqw￿u￿w1 Oh
wdx{ ª orqj whuph +}￿ur0frxsrq, v*￿fulw frpph xqh pr|hqqh dulwkp￿wltxh ghv wdx{
frxuwv ixwxuv dqwlfls￿v vxu ? s￿ulrghv1 Od txdwulºph ￿txdwlrq hvw xqh iruph u￿gxlwh
gh od erxfoh sul{0vdodluhv1 F*hvw/ soxv h{dfwhphqw/ xqh frxueh gh Skloolsv dxjphqw￿h1
O*lqwurgxfwlrq gx whuph dydqf￿ shxw vh mxvwl￿hu sdu o*h{lvwhqfh gh frqwudwv vdoduldx{
lpeultx￿v frpph/ sdu h{hpsoh/ fkh} Ixkuhu hw Prruh ^4<<8‘431 Hq￿q/ od ghuqlºuh
￿txdwlrq uhsu￿vhqwh od uºjoh gh Wd|oru1 Fhwwh ￿txdwlrq frpelq￿h ª o*￿txdwlrq gh wdx{
orqj grqqh o*lq xhqfh ghv dqwlflsdwlrqv gh od srolwltxh prq￿wdluh1
Hq g￿￿qlwlyh/ rq uhwurxyh elhq gdqv fhwwh pdtxhwwh ohv wurlv udlvrqv txl h{soltxhqw
txh od shqwh ghv wdx{ hw o*dfwlylw￿ vrqw fruu￿o￿hv1 ˆ orqj whuph/ ohv judqghxuv u￿hoohv
g*￿txloleuh vrqw grqq￿hv sdu 7 + hw 7 4 wdqglv txh txh ohv judqghxuv qrplqdohv vrqw
g￿gxlwhv gh od fleoh g*lq dwlrq 7 Z ghv dxwrulw￿v prq￿wdluhv1 Qrxv dyrqv vlpxo￿ xq fkrf
gh ghpdqgh srvlwli dqwlfls￿ sdu ohv djhqwv44 srxu y￿ul￿hu tx*xq dssodwlvvhphqw gh od
shqwh ghv wdx{ v*dffrpsdjqh elhq g*xq udohqwlvvhphqw ixwxu gh o*dfwlylw￿ ￿frqrpltxh1
Ohv judskltxhv 6 hw 7 g￿wdloohqw ohv u￿vxowdwv gh fhwwh vlpxodwlrq1 Mxvwh dsuºv oh fkrf/
od edqtxh fhqwudoh u￿djlw dx vxufuræw g*dfwlylw￿ hw g*lq dwlrq sdu xqh kdxvvh ghv wdx{
gluhfwhxuv1 Gdqv oh p￿ph whpsv/ ohv djhqwv rqw g￿mª lqw￿ju￿ txh fhwwh kdxvvh ghv wdx{
ª frxuw whuph doodlw u￿vruehu o*h{fºv gh furlvvdqfh hw g*lq dwlrq hw frqgxluh ª xqh
g￿whqwh gh od srolwltxh prq￿wdluh1 F*hvw srxutxrl oh qlyhdx ghv wdx{ frxuwv ixwxuv
dqwlfls￿v hvw lqi￿ulhxu ª fhoxl ghv wdx{ frxuwv dfwxhov1 Frpph ohv wdx{ orqjv vrqw
xqh pr|hqqh ghv wdx{ frxuwv ixwxuv/ lov dxjphqwhqw doruv prlqv txh ohv wdx{ frxuwv
fh txl frqgxlw ª xqh lqyhuvlrq gh od shqwh ghv wdx{ dx prphqw r￿ o*rxwsxw jds hvw
pd{lpdo +4 (,1 Hqvxlwh/ od srolwltxh prq￿wdluh vh ghvvhuuh dx ixu hw ª phvxuh txh ohv
vxufuræwv g*dfwlylw￿ hw g*lq dwlrq vh u￿vruehqw1 Ohv wdx{ frxuwv vh g￿whqghqw doruv soxv
udslghphqw txh ohv wdx{ orqjv hw od shqwh ghv wdx{ uhylhqw yhuv vrq qlyhdx g*￿txloleuh1
515 Hq ￿fkdqwloorq/ od shqwh ghv wdx{ dlgh ª su￿yrlu o*dfwlylw￿
Hpslultxhphqw/ fhwwh uhodwlrq d g*derug ￿w￿ whvw￿h vxu grqq￿hv dp￿ulfdlqhv/ qr0
wdpphqw sdu Hvwuhood hw Kdugrxyholv ^4<<4‘1 Soxv u￿fhpphqw/ ghv wudydx{ frpsdudwliv
rqw ￿w￿ phq￿v = Ehuqdug hw Jhuodfk ^4<<;‘/ Gdylv hw Idjdq ^4<<:‘/ Hvwuhood hw Plvk0
nlq ^4<<:‘/ Kduyh| ^4<<4‘/ Kx ^4<<6‘ hw Qhovrq hw Sorvvhu ^4<<7‘1 Hq￿q/ vxu grqq￿hv
iudqŒdlvhv/ rq srxuud vh uhsruwhu dx wudydlo gh Gxerlv hw mdqfl ^4<<7‘1 Fhv ￿wxghv rqw
hq frppxq gh u￿juhvvhu oh wdx{ gh furlvvdqfh gx SLE vxu od shqwh ghv wdx{ +soxv
￿yhqwxhoohphqw g*dxwuhv yduldeohv ￿qdqflºuhv rx prq￿wdluhv, vhorq wurlv p￿wkrghv1
43Rq wurxyhud dxvvl gdqv Urehuwv ^4<<:‘ xqh uhyxh gh od olww￿udwxuh g￿wdloo￿h hw xqh hvwlpdwlrq vxu
grqq￿hv dp￿ulfdlqhv gh od frxueh gh Skloolsv q￿r0nh|q￿vlhqqh1
44Oh prgºoh hvw su￿vhqw￿ lfl ª wlwuh looxvwudwli1 Ohv sdudpºwuhv xwlolv￿v oruv gh od vlpxodwlrq vrqw
ohv vxlydqwv = 4
￿ @3 >6/ ￿ @3 >6/ ￿ @3 >5 hw ￿4 @ ￿5 @3 >8= Fhv ydohxuv fruuhvsrqghqw dx fdoleudjh
xvxho vxu grqq￿hv dp￿ulfdlqhv1
:51514 Oh prgºoh wudglwlrqqho
Srxu whvwhu oh olhq hqwuh shqwh ghv wdx{ hw furlvvdqfh/ xqh suhplºuh v￿ulh g*￿wxgh









’ kf n k￿r| n "|n& +:,
r￿ & uhsu￿vhqwh o*krul}rq frqvlg￿u￿ hw r| od shqwh ghv wdx{1 Srxu fkdfxqh ghv ydohxuv
gh & rq hvwlph o*￿txdwlrq +:,1 O*krul}rq srxu ohtxho o*￿fduw gh wdx{ dssruwh oh soxv
g*lqirupdwlrq hvw od ydohxu gh & srxu odtxhooh/ g*xqh sduw/ oh frh!flhqw gh g￿whuplqd0
wlrq + 7 -2, hvw oh soxv ￿ohy￿ hw/ g*dxwuh sduw/ k￿ hvw vljql￿fdwli461 Gdqv ohv ￿wxghv flw￿hv/
oh uhwdug pd{lpdo hvw frpsulv hqwuh xq hw ghx{ dqv hw uhvwh vljql￿fdwli mxvtx*ª wurlv
dqv1 Hq rxwuh/ k￿ d xqh lqwhusu￿wdwlrq vlpsoh = lo phvxuh od yduldwlrq gh od furlvvdqfh
fruuhvsrqgdqw ª xqh kdxvvh gh 433 srlqwv gh edvh gh od shqwh ghv wdx{1 Frpph rq
v*dwwhqg ª fh txh k￿ vrlw srvlwli/ soxv od shqwh ghv wdx{ hvw lpsruwdqwh/ soxv o*dfwlylw￿
vhud iruwh ª o*krul}rq &1 Rq shxw qrwhu txh o*￿txdwlrq +:, phvxuh xq wdx{ gh furlvvdqfh
fxpxo￿ dqqxdolv￿471 Hq￿q/ frpph qrxv o*dyrqv yx/ o*￿fduw gh wdx{ hvw frqglwlrqqho ª
od srolwltxh prq￿wdluh1 F*hvw srxutxrl ohv ￿txdwlrqv su￿f￿ghqwhv vrqw dxvvl whvw￿hv hq
lqwurgxlvdqw xqh yduldeoh uhsu￿vhqwdqw oh ghju￿ gh uhvwulfwlrq gh od srolwltxh prq￿0
wdluh481 Hq rxwuh/ ohv ydohxuv sdvv￿hv gx wdx{ gh furlvvdqfh gx SLE vrqw lqwurgxlwhv
dlqvl txh g*dxwuhv yduldeohv fhqv￿hv dssruwhu xqh lqirupdwlrq vxu o*dfwlylw￿ ixwxuh1
Fhod shuphw gh whvwhu od urexvwhvvh ghv uhodwlrqv su￿f￿ghqwhv hq y￿ul￿dqw vl od shqwh
ghv wdx{ dssruwh elhq xqh lqirupdwlrq txl oxl hvw sursuh1 O*￿txdwlrq +:, ghylhqw doruv =
45Wurlv o￿jºuhv gl￿￿uhqfhv vxevlvwhqw1 Suhplºuhphqw/ gdqv o*￿txdwlrq +8,/ od shqwh ghv wdx{ lqwhu0
ylhqw hq w￿4 hw qrq hq w1 Ghx{lºphphqw/ oh wdx{ frxuw u￿ho hq w￿4 hvw dxvvl xqh yduldeoh h{solfdwlyh1
Wurlvlºphphqw/ od shqwh ghv wdx{ g￿shqg gh o*krul}rq frqvlg￿u￿1 Hq wrxwh uljxhxu/ ª xq dq/ lo idxgudlw
xwlolvhu oh wdx{ ª xq dq prlqv oh wdx{ ª wurlv prlv1 Hq￿q/ lo idxw qrwhu txh gdqv oh prgºoh wk￿rultxh
rq vrxvwudlw ghx{ wdx{ u￿hov doruv txh gdqv o*￿txdwlrq hvwlp￿h/ rq vrxvwudlw ghx{ wdx{ qrplqdx{1
Hq wrxwh uljxhxu/ lo idxgudlw frqvwuxluh xqh v￿ulh g*lq dwlrq dqwlfls￿h +Kduyh| ^4<;;‘,1 Kduyh| ^4<;<‘
frqwrxuqh fh sureoºph hq vxssrvdqw txh o*lq dwlrq dqwlfls￿h vxlw xq surfhvvxv LPD+4/4,1
46Gºv txh n hvw vxs￿ulhxu ª xq/ ohv krul}rqv gh su￿ylvlrqv vrqw lpeultx￿v1 Oh u￿vlgx gh o*￿txdwlrq +:,
v*h{sulph frpph xqh pr|hqqh preloh ghv n ￿4 u￿vlgxv sdvv￿v1 Gdqv fh fdv/ od pdwulfh gh yduldqfh
fryduldqfh ghv hvwlpdwhxuv rewhqxh sdu ohv PFR hvw eldlv￿h1 Sdu frqv￿txhqw/ oh whvw g*￿jdolw￿ ª
}￿ur ghv frh!flhqwv q*hvw soxv ydolgh +lo frqgxlud ª uhmhwhu wurs vrxyhqw o*k|srwkºvh gh qxoolw￿ g*xq
frh!flhqw,1 F*hvw srxutxrl od pdwulfh gh yduldqfh fryduldqfh ghv hvwlpdwhxuv hvw fruulj￿h sdu od
p￿wkrgh gh Qhzh| hw Zhvw ^4<<7‘1










@ ￿3 .￿4vw . ￿w.n1
Hooh phvxuh o*h￿hw gh od shqwh ghv wdx{ ª n wulphvwuhv vxu oh wdx{ gh furlvvdqfh srxu m wulphvwuhv
frqv￿fxwliv +vl m @4 / lo v*djlw gx wdx{ gh furlvvdqfh wulphvwulho,1 Gdqv fh w|sh gh vs￿fl￿fdwlrq/ od
shqwh ghv wdx{ frqwlhqw gh o*lqirupdwlrq vxu xq krul}rq gh 9 wulphvwuhv1
48Grwvh| ^4<<;‘ pxowlsolh od shqwh ghv wdx{ sdu xqh yduldeoh pxhwwh txl ydxw xq oruvtxh oh wdx{
ghv ihg ixqgv hvw dxjphqw￿ gh soxv gh 83 srlqwv gh edvh1 Hvwuhood hw Plvknlq ^4<<:‘/ Nrvlfnl ^4<<:‘























S￿o|3￿ n"|n&1+ ; ,
Gdqv o*￿txdwlrq +;,/ ohv whuphv uhwdug￿v gx SLE vrqw lqwurgxlwv gh idŒrq ª ￿yl0
whu wrxwh pxowl0frolq￿dulw￿1 Ohv u￿vxowdwv vrqw/ oª hqfruh/ frqfoxdqwv1 O*hqvhpeoh ghv
￿wxghv prqwuhqw txh oh vsuhdg gh wdx{ dssruwh xqh lqirupdwlrq txl yd dx0ghoª gh fhooh
frqwhqxh gdqv od srolwltxh prq￿wdluh hw ghv dxwuhv lqglfdwhxuv ￿frqrpltxhv vxu xq
krul}rq g*xq dq hw soxv1 Wrxwhirlv/ srxu xq krul}rq frxuw +xq rx ghx{ wulphvwuhv,/ ohv
lqglfdwhxuv dydqf￿v shxyhqw v*dy￿uhu soxv shuirupdqwv +Hvwuhood hw Plvknlq ^4<<;‘,1
51515 Oh prgºoh dyhf dv|p￿wulh
Rq shxw shqvhu txh od shqwh ghv wdx{ q*d sdv oh p￿ph h￿hw vxu o*dfwlylw￿ hq s￿ulrgh
gh u￿fhvvlrq rx hq s￿ulrgh gh furlvvdqfh1 Lo h{lvwhudlw doruv xqh dv|p￿wulh1 Fhfl uhylhqw
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r￿ ￿r| hw ,r|/ suhqqhqw od ydohxu gx vsuhdg oruvtxh fh ghuqlhu hvw uhvshfwlyhphqw
vxs￿ulhxu rx lqi￿ulhxu ª xq vhxlo kdxw hw ª xq vhxlo edv1 6r| ￿txlydxgud dx vsuhdg
oruvtxh fh ghuqlhu vhud frpsulv gdqv o*lqwhuydooh g￿olplw￿ sdu ohv vhxlov kdxw hw edv1
Fhwwh txhvwlrq d ￿w￿ uduhphqw derug￿h gdqv od olww￿udwxuh1 ˆ qrwuh frqqdlvvdqfh/ vhxo
Grwvh| ^4<<;‘ whvwh h{solflwhphqw xq who h￿hw1 Gdqv vrq duwlfoh/ od shqwh ghv wdx{ suhqg
od ydohxu ￿r| orutx*hooh v*￿fduwh gh soxv gh 3/75 ￿fduw0w|sh gh vd pr|hqqh1 Lo frqfoxw
txh vxu o*hqvhpeoh gh od s￿ulrgh frxyhuwh rq shxw uhmhwhu o*￿jdolw￿ ghv frh!flhqwv1 Lo
uhpdutxh dxvvl txh od furlvvdqfh u￿srqg soxv iruwhphqw ª ghv ydohxuv q￿jdwlyhv gx
vsuhdg1
51516 Oh prgºoh surelw
Gdqv ohv ghx{ prgºohv su￿f￿ghqwv/ rq fkhufkh ª hvwlphu vlpxowdq￿phqw o*dpsohxu
ghv u￿fhvvlrqv hw ghv s￿ulrghv gh furlvvdqfh dlqvl txh ohxuv gdwhv g*dssdulwlrq1 G*dxwuhv
p￿wkrghv rqw ￿w￿ sursrv￿hv1 Dlqvl/ fhuwdlqhv ￿wxghv vh vrqw dwwdfk￿hv ª su￿yrlu o*￿wdw
gh o*￿frqrplh hw soxv su￿flv￿phqw o*rffxuuhqfh g*xqh u￿fhvvlrq soxw￿w txh oh wdx{ gh
furlvvdqfh gx SLE1 Fhw ￿wdw/ qrw￿ -.|/ hvw frg￿ 4 vl o*￿frqrplh hvw hq u￿fhvvlrq hw
3 vlqrq1 Od suredelolw￿ gh u￿fhvvlrq ª od gdwh | srxu xq krul}rq gh & s￿ulrghv hvw
grqq￿h sdu od uhodwlrq vxlydqwh =
￿E-.| ’￿ ￿’xE kf n k￿%|3&￿ +43,
r￿ x hvw od irqfwlrq gh u￿sduwlwlrq gh od orl qrupdoh hw %|3& xq yhfwhxu gh yduldeohv
h{solfdwlyhv txl frqwlhqw o*￿fduw gh wdx{ rx wrxw dxwuh yduldeoh ￿qdqflºuh +frxuv erxu0
vlhuv/ pdvvh prq￿wdluh111, frpelq￿h ￿yhqwxhoohphqw dyhf xqh yduldeoh g*dfwlylw￿ +lq0
glfdwhxu dydqf￿111,1 Xqh ghv gl!fxow￿v gh fhwwh p￿wkrgh hvw gh glvsrvhu ghv gdwhv gh
<u￿fhvvlrq1 Dx{ ￿wdwv0Xqlv/ oh QEHU irxuqlw r!flhoohphqw fhv gdwhv1 Hq Hxursh/ lo
q*h{lvwh sdv gh gdwdwlrq r!flhooh ghv u￿fhvvlrqv1
Hvwuhood hw Kdugrxyholv ^4<<4‘ vrqw ohv suhplhuv ª hvwlphu o*￿txdwlrq +43,1 Hvwuhood
hw Plvknlq ^4<<;‘ g￿yhorsshqw oh sdslhu ruljlqho g*Hvwuhood hw g*Kdugrxyholv ^4<<4‘
hw whvwhqw g*derug od shuirupdqfh gh od shqwh ghv wdx{ frqwuh fhooh g*xqh ylqjwdlqh
g*dxwuhv yduldeohv txl frpsuhqqhqw ohv lqglfdwhxuv dydqf￿v gx G￿sduwhphqw gx Frp0
phufh/ fhx{ fdofxo￿v sdu Vwrfn hw Zdwvrq/ ohv lqglfhv erxuvlhuv dlqvl txh g*dxwuhv
￿fduwv gh wdx{ frpph fhoxl hqwuh ohv erqv gx Wu￿vru ª vl{ prlv hw ohv eloohwv gh wu￿vr0
uhulh1 Lov prqwuhqw txh/ srxu xq krul}rq vxs￿ulhxu ª xq dq/ o*￿fduw gh wdx{ vxusdvvh
wrxwhv ohv dxwuhv yduldeohv h{solfdwlyhv hq whuph gh svhxgr0-21 Hqvxlwh/ lov frpelqhqw
fhw ￿fduw gh wdx{ dyhf fkdfxq ghv dxwuhv lqglfdwhxuv ￿qdqflhuv1 Hq j￿q￿udo/ o*lqwurgxf0
wlrq gh od shqwh ghv wdx{ idlw shuguh od vljql￿fdwlylw￿ ghv dxwuhv yduldeohv ￿qdqflºuhv1
Gxhnhu ^4<<:‘ idlw xq h{huflfh vlplodluh hw prqwuh qrwdpphqw txh od u￿fhvvlrq gh 4<<4
hvw plhx{ fdsw￿h dyhf oh prg￿oh g￿￿qlw sdu od yduldeoh g￿shqgdqwh uhwdug￿h hw od shqwh
ghv wdx{1 Lo prqwuh dxvvl tx*hq shuphwwdqw dx{ frh!flhqwv gh fkdqjhu gh ydohxuv hq
irqfwlrq g*xqh yduldeoh fdfk￿h elqdluh/ ohv u￿vxowdwv/ hq ￿fkdqwloorq/ vrqw qhwwhphqw
soxv frqydlqfdqwv1 Vxu grqq￿hv hxurs￿hqqhv/ Ehuqdug hw Jhuodfk ^4<<;‘ frqfoxhqw txh
srxu od soxsduw ghv sd|v hxurs￿hqv/ od shqwh ghv wdx{ gx sd|v frqvlg￿u￿ shuphw g*dq0
wlflshu dvvh} elhq xq uhwrxuqhphqw g*dfwlylw￿1 Lov whvwhqw/ gdqv od oljq￿h gh Sorvvhu hw
Urxzhqzruwk ^4<<7‘/ vl o*lqwurgxfwlrq g*xq vsuhdg ￿wudqjhu qh shuphw sdv g*dp￿olruhu
od su￿ylvlrq1 Lov prqwuhqw txh fhod q*dxjphqwh txh wuºv pdujlqdohphqw oh svhxgr0-2
ghv ￿txdwlrqv frpsdu￿ dx fdv r￿ vhxo oh vsuhdg grphvwltxh lqwhuylhqw1
Fhwwh udslgh uhyxh gh od olww￿udwxuh d prqwu￿ txh od shqwh ghv wdx{ frqwlhqw gh
o*lqirupdwlrq vxu o*dfwlylw￿ ixwxuh491 Srxuwdqw/ dx{ ￿wdwv0Xqlv/ ohv yduldeohv ￿qdqflºuhv
q*rqw sdv shuplv gh su￿yrlu oh uhwrxuqhphqw gh frqmrqfwxuh hq 4<<41 Ehuqdqnh ^4<<3‘
dydqŒdlw g￿mª tx*hq idlvdqw ghv su￿ylvlrqv kruv ￿fkdqwloorq/ oh srxyrlu su￿glfwli gx
FSELOO v*￿wdlw wuºv qhwwhphqw d￿dleol dx frxuv ghv dqq￿hv txdwuh0ylqjw1 Vwrfn hw
Zdwvrq ^4<<5‘ frqvwdwhqw o*hfkhf gh ohxu lqglfdwhxu dydqf￿ srxu su￿yrlu od u￿fhvvlrq
gx g￿exw ghv dqq￿hv txdwuh0ylqjw0gl{ dx{ ￿wdwv0Xqlv1 Lov frqfoxhqw txh o*lqfoxvlrq ghv
yduldeohv ￿qdqflºuhv ￿wdlw suredeohphqw ª o*ruljlqh gh fhw ￿fkhf fdu fh uhwrxuqhphqw
gh frqmrqfwxuh q*￿wdlw sdv ol￿ ª od srolwltxh prq￿wdluh1 Xqh ￿wxgh gh od vwdelolw￿ ghv
uhodwlrqv hw gx frpsruwhphqw hq su￿ylvlrq kruv ￿fkdqwloorq vhpeoh grqf lqfrqwrxu0
qdeoh1
49Od shqwh ghv wdx{ q*hvw sdv oh vhxo lqglfdwhxu ￿qdqflhu ª dyrlu xq srxyrlu h{solfdwli lpsruwdqw1
Sdu h{hpsoh/ dx{ ￿wdwv0Xqlv/ o*￿fduw hqwuh ohv eloohwv gh wu￿vruhulh hw ohv erqv gx Wu￿vru ª vl{ prlv
+FSELOO, v*hvw u￿y￿o￿/ mxvtx*dx g￿exw ghv dqq￿hv txdwuh0ylqjw gl{/ ￿wuh xq phloohxu lqglfdwhxu srxu
su￿yrlu o*dfwlylw￿ txh od shqwh ghv wdx{1 Fhwwh txhvwlrq qh uhoºyh sdv gx vxmhw gh od su￿vhqwh ￿wxgh1
Rq wurxyhud qrwdpphqw ghv ￿o￿phqwv uhodwliv ª fhwwh txhvwlrq gdqv Ehuqdqnh ^4<<3‘ hw Iulhgpdq hw
Nxwwqhu ^4<;</ 4<<5/ 4<<6 hw 4<<;‘1
436 O*dqdo|vh ￿frqrp￿wultxh hq ￿fkdqwloorq srxu o*Do0
ohpdjqh/ ohv ￿wdwv0Xqlv hw od Iudqfh
614 O*hvwlpdwlrq gx prgºoh wudglwlrqho
Qrxv su￿vhqwrqv lfl txhotxhv u￿vxowdwv vwdqgdug vxu oh olhq hqwuh shqwh ghv wdx{
hw furlvvdqfh hq xwlolvdqw o*￿txdwlrq +:,4:1 Oh wdeohdx 4 u￿fdslwxoh fhv u￿vxowdwv4;1 Vxu
o*hqvhpeoh ghv wurlv sd|v/ od shqwh ghv wdx{ dssruwh gh o*lqirupdwlrq mxvtx*ª wurlv
dqv srxu o*￿txdwlrq fxpxo￿h1 Ohv uhwdugv pd{lpdx{ vrqw ohv p￿phv dx{ ￿wdwv0Xqlv
hw hq Iudqfh +flqt wulphvwuhv,1 Srxu o*Doohpdjqh/ ohv g￿odlv vrqw soxv orqjv +vhsw
wulphvwuhv,4<1
Wdeohdx 4
Uhodwlrq hqwuh shqwh ghv wdx{ hw furlvvdqfh fxpxo￿h
￿wdwv0Xqlv Doohpdjqh Iudqfh
ª & gh 93 ª <: gh :6 ª <: gh 93 ª <: gh :6 ª <: gh :6 ª <:
wulphvwuh k￿ 7 -2 k￿ 7 -2 k￿ 7 -2 k￿ 7 -2 k￿ 7 -2
4 3/86 3/37 3/97 3/3; 3/97 3/36 3/7; 3/37 3/77 3/39
5 3/9: 3/44 3/;3 3/53 3/98 3/3< 3/89 3/45 3/8: 3/4:
6 3/98 3/46 3/:; 3/57 3/99 3/48 3/8< 3/54 3/93 3/58
7 3/95 3/47 3/:7 3/59 3/9; 3/56 3/94 3/5: 3/8; 3/5;
8 3/95 3/4: 3/:7 3/64 3/:3 3/59 3/93 3/63 3/89 3/64
9 3/89 3/49 3/9; 3/63 3/9: 3/5: 3/8< 3/65 3/7< 3/5:
: 3/84 3/48 3/96 3/5< 3/98 3/5< 3/8: 3/68 3/76 3/57
; 3/79 3/47 3/8: 3/5; 3/94 3/5; 3/86 3/66 3/73 3/56
45 3/56 3/38 3/63 3/47 3/79 3/58 3/66 3/54 3/55 3/43
Sdu dloohxuv/ dx{ ￿wdwv0Xqlv/ xq ￿fkdqwloorq soxv odujh d srxu h￿hw gh glplqxhu oh
frh!flhqw k￿
53 hw gh idluh edlvvhu vhqvleohphqw od txdolw￿ gh o*hvwlpdwlrq1 Xq u￿vxowdw
vlplodluh v*revhuyh srxu ohv ￿txdwlrqv pdujlqdohv1 Hq Doohpdjqh/ lo frqylhqw gh vrx0
oljqhu od vwdelolw￿ gx srxyrlu h{solfdwli srxu gl￿￿uhqwhv s￿ulrghv g*hvwlpdwlrq doruv
txh oh frh!flhqw k￿ dxjphqwh oruvtxh oh qrpeuh g*revhuydwlrqv v*dffuræw1 Hq rxwuh/
oh frh!flhqw k￿ q*hvw sdv wuºv gl￿￿uhqw gh fhoxl wurxy￿ dx{ ￿wdwv0Xqlv +vrlw 3/9,/ gh
p￿ph txh od sduw gh od yduldqfh h{soltx￿h gx wdx{ gh furlvvdqfh gx SLE/ gx prlqv
gh 4<:6 ª 4<<:1 Hq g￿￿qlwlyh/ rq uhwurxyh o*lg￿h txh od uhodwlrq hqwuh shqwh ghv wdx{
4:Ohv hvwlpdwlrqv uhodwlyhv dx wdx{ gh furlvvdqfh pdujlqdoh rqw dxvvl ￿w￿ phq￿hv1 Ohv u￿vxowdwv
vrqw frqiruphv ª fhx{ ghv dxwuhv wudydx{1
4;Ohv grqq￿hv +SLE hw wdx{ g*lqw￿u￿w, surylhqqhqw uhvshfwlyhphqw gh od edvh gh grqq￿hv gx vhfwhxu
ghv hqwuhsulvhv gh o*RFGH +EVGE, hw gh Gdwdvwuhdp1 Srxu o*Doohpdjqh/ qrxv dyrqv xwlolv￿ oh SLE
gh od sduwlh rxhvw dsuºv 4<<41 Od shqwh ghv wdx{ hvw g￿￿qlh frpph oh wdx{ ª 43 dqv prlqv oh wdx{ ª
wurlv prlv1
4<Srxu o*krul}rq rswlpdo qrxv dyrqv whvw￿ gluhfwhphqw o*lq xhqfh gh od srolwltxh prq￿wdluh hq
lqwurgxlvdqw oh wdx{ ª frxuw whuph hq qlyhdx1 Hq Iudqfh hw dx{ ￿wdwv0Xqlv/ od shqwh ghv wdx{ uhvwh
wrxmrxuv vljql￿fdwlyh1 Hq uhydqfkh/ hq Doohpdjqh/ hooh shug wrxw srxyrlu h{solfdwli1
53Wrxw ohv u￿vxowdwv su￿vhqw￿v gdqv oh wdeohdx 4 vrqw vljql￿fdwliv dx vhxlo gh 8 (1 O*￿fduw0w|sh ghv
frh!flhqwv hvw fruulj￿ sdu od p￿wkrgh gh Qhzh| hw Zhvw ^4<<7‘1
44hw furlvvdqfh vhpeoh soxv vwdeoh hq Doohpdjqh tx*dx{ ￿wdwv0Xqlv = hq lqw￿judqw od
s￿ulrgh ghv dqq￿hv vrl{dqwh/ oh srxyrlu h{solfdwli gh od u￿juhvvlrq hvw suhvtxh ghx{
irlv soxv ￿ohy￿ tx*dx{ ￿wdwv0Xqlv1
Ohv judskltxhv 8 ª : frpelqhqw/ srxu fkdfxq ghv wurlv sd|v/ od furlvvdqfh fx0
pxo￿h/ od vlpxodwlrq gh o*￿txdwlrq +:, srxu oh phloohxu krul}rq hw od shqwh ghv wdx{1
Frqfhuqdqw ohv ￿wdwv0Xqlv/ rq shxw idluh ghx{ revhuydwlrqv = wrxw g*derug/ od shqwh
ghv wdx{ shuphw g*dqwlflshu fruuhfwhphqw ohv fuhx{ g*dfwlylw￿1 Ohv slfv vrqw prlqv
elhq sulv hq frpswh1 Hqvxlwh/ fh olhq d whqgdqfh ª ghyhqlu soxv o￿fkh vxu od s￿ulrgh
u￿fhqwh frpph o*dwwhvwh oh idlw txh od u￿fhvvlrq gh 4<<4 q*hvw sdv dqwlfls￿h1 Vl rq





hvw ghx{ irlv soxv ￿ohy￿ hw o*dmxvwhphqw hq ￿fkdqwloorq elhq soxv frqydlqfdqw1 Hq
Doohpdjqh/ od shqwh ghv wdx{ hvw xq erq su￿glfwhxu ghv uhwrxuqhphqwv g*dfwlylw￿ hw od
uhodwlrq vhpeoh shuguh gh vd yljxhxu/ vxuwrxw dsuºv 4<;<1 Od Iudqfh dssdudæw/ ª elhq
ghv ￿jdugv/ frpsdudeoh ª o*Doohpdjqh1 Fhshqgdqw/ dx prphqw gh od uhsulvh gh 4<<7/
od uhodwlrq hvw ghyhqxh prlqv qhwwh1 Vxu od s￿ulrgh u￿fhqwh/ oh olhq vhpeoh ª qrxyhdx
fruuhfwhphqw rs￿uhu1 Gdqv ohv ghx{ sd|v hxurs￿hqv/ o*dv|p￿wulh vhpeoh elhq prlqv
dssduhqwh tx*dx{ ￿wdwv0Xqlv1 Ohv uhwrxuqhphqwv g*dfwlylw￿/ wdqw ª od kdxvvh tx*ª od
edlvvh/ vrqw fruuhfwhphqw sulv hq frpswh sdu od shqwh ghv wdx{ gh 4<:3 ª 4<;<1
615 Oh prgºoh dyhf dv|p￿wulh
Oh frqvwdw su￿f￿ghqw qrxv dpºqh grqf ª dxwrulvhu ghv h￿hwv g*dv|p￿wulh gdqv
o*￿txdwlrq +:,/ hq lqwurgxlvdqw wurlv qlyhdx{ gh vsuhdg +kdxw/ edv/ pr|hq,/ g*xqh id0
Œrq vlplodluh ª fhooh gh Grwvh| ^4<<;‘541 Rq hvwlph doruv od uhodwlrq +<, hq dmrxwdqw
ohv uhwdugv sdvv￿v gh od yduldeoh h{soltx￿h1 Sdu h{hpsoh/ gdqv oh fdv gh od furlvvdqfh










































54O*xwlolvdwlrq g*xq prgºoh ª fkdqjhphqw gh u￿jlph vhudlw xqh dxwuh idŒrq gh wudlwhu fh sureoºph1
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r￿ Hl hvw xqh yduldeoh lqrevhuydeoh txl vxlw xq surfhvvxv pdunrylhq g￿￿ql sdu =
Hl 5i 4>5j
S+Hw @4m Hw￿4 @4 ,@t





















Srxu fkdfxqh gh fhv ￿txdwlrqv qrxv fdofxorqv o*huuhxu txdgudwltxh pr|hqqh gh
su￿ylvlrq +UPVH,1 Hqvxlwh/ ohv UPVH ghv ￿txdwlrqv +44, hw +45, vrqw udssruw￿hv ª
od UPVH gh o*￿txdwlrq +46,1 Hq ￿fkdqwloorq/ fhv ghx{ udssruwv vrqw p￿fdqltxhphqw
lqi￿ulhxuv ª xq sxlvtxh od shqwh ghv wdx{ hvw dmrxw￿h dx{ whuphv dxwru￿juhvvliv gx
SLE1 Pdlv vl oh suhplhu udssruw hvw gl￿￿uhqw gx vhfrqg doruv o*k|srwkºvh g*dv|p￿wulh
qh vhpeohud sdv dssursul￿h1 Oh wdeohdx 5 u￿vxph fhv vwdwlvwltxhv1 Rq uhpdutxh txh
g￿frpsrvhu od shqwh ghv wdx{ dp￿olruh vhqvleohphqw oh frqwhqx su￿glfwli dx{ ￿wdwv0
Xqlv +oh udssruw ghv UPVH sdvvh gh 3/<4 ª 3/;7,1 Fh u￿vxowdw hvw lghqwltxh ª fhoxl gh
Grwvh| ^4<<;‘1 Hq uhydqfkh/ lo q*dssruwh sdv g*lqirupdwlrq vxsso￿phqwdluh gdqv ohv
sd|v hxurs￿hqv frpph rq srxydlw v*| dwwhqguh hq revhuydqw ohv judskltxhv8ª:+ o h
udssruw hvw vwdeoh dx{ hqylurqv gh 3/;8,1
Wdeohdx 5
Udssruw ghv UPVH hq ￿fkdqwloorq




616 Oh prgºoh surelw
Uhfrxulu ª xq prgºoh surelw hvw xqh dxwuh idŒrq gh whqlu frpswh gh fhwwh dv|p￿0
wulh1 Gdqv fkdfxq ghv wurlv sd|v/ qrxv dyrqv whvw￿/ hq iu￿txhqfh phqvxhooh/ od uhodwlrq
+43, srxu ghv krul}rqv doodqw gh ￿ ª 2e prlv1 O*xwlolvdwlrq gh fhwwh whfkqltxh g*hv0
wlpdwlrq vrxoºyh wurlv gl!fxow￿v1 Od suhplºuh wlhqw ª od gdwdwlrq ghv u￿fhvvlrqv1 Fh
vrqw fhoohv sxeol￿hv sdu oh QEHU srxu ohv ￿wdwv0Xqlv1 Srxu o*Doohpdjqh hw od Iudqfh/
qrxv dyrqv xwlolv￿/ frpph Ehuqdug hw Jhuodfk ^4<<;‘/ fhoohv sursrv￿hv sdu Duwlv hw
doll ^4<<8‘1 Fhv ghuqlhuv/ hq xwlolvdqw xqh p￿wkrgh surfkh gh fhooh plvh hq œxyuh sdu
oh QEHU/ sursrvhqw xqh gdwdwlrq ghv u￿fhvvlrqv +od yduldeoh q*hvw sdv oh SLE pdlv
od surgxfwlrq lqgxvwulhooh, gdqv ohv sd|v gx J:1 Od ghx{lºph wlhqw ª od g￿￿qlwlrq gx
svhxgr0-2 txl phvxuh oh srxyrlu h{solfdwli gh fh prgºoh sdu dqdorjlh dx fdv olq￿dluh1
Ohv phvxuhv wudglwlrqqhoohphqw xwlolv￿hv qh shuphwwhqw sdv g*dyrlu xqh lqwhusu￿wdwlrq
vlplodluh ª fhooh gx prgºoh olq￿dluh1 Hq h￿hw/ lo q*hvw j￿q￿udohphqw sdv srvvleoh gh
frpsduhu ghx{ svhxgr0-2 oruvtxh fhv ghuqlhuv vrqw frpsulv hqwuh 3 hw 41 Soxv h{df0
whphqw/ xqh u￿juhvvlrq dyhf xq svhxgr0-2 soxv judqg qh vljql￿h sdv iruf￿phqw txh
vrq srxyrlu h{solfdwli hvw phloohxu tx*xqh u￿juhvvlrq dyhf xq svhxgr0-2 soxv idleoh1
Hvwuhood ^4<<;‘ sursrvh xqh phvxuh txl uhvshfwh dxvvl oh ghuqlhu fulwºuh phqwlrqq￿551
Hq￿q/ gdqv oh prgºoh surelw/ rq srvwxoh d sulrul od qrq0dxwrfruu￿odwlrq ghv huuhxuv1








r￿ Ox uhsu￿vhqwh od yudlvvhpeodqfh gx prgºoh 43 hw Of
od yudlvhpeodqfh gx prgºoh +43, gdqv ohtxho ohv ￿o￿phqwv gx yhfwhxu ￿4 rqw ￿w￿ frqwudlqwv ª 31
46doruv shqvhu txh fhwwh k|srwkºvh q*hvw sdv y￿ul￿￿h1 Od pdwulfh gh yduldqfh0fryduldqfh
ghv hvwlpdwhxuv hvw eldlv￿h1 Hvwuhood hw Urguljxhv ^4<<;‘ sursrvhqw xqh p￿wkrgh vlpsoh
srxu ￿olplqhu fh eldlv +fi1 dqqh{h 4 srxu oh g￿wdlo gh od p￿wkrgh,1
Hq suhqdqw hq frpswh o*hqvhpeoh ghv frqvlg￿udwlrqv su￿f￿ghqwhv/ qrxv dyrqv hv0
wlp￿/ hq iu￿txhqfh phqvxhooh/ xq prgºoh surelw gh 4<:5 ª 4<<856 +ohv u￿vxowdwv qh
vrqw sdv prgl￿￿v oruvtxh ohv hvwlpdwlrqv g￿exwhqw hq 4<93,1 Oh uhwdug rswlpdo sulv
hq frpswh hvw fhoxl srxu ohtxho oh svhxgr0-2 hvw oh soxv ￿ohy￿ hw od shqwh ghv wdx{
vljql￿fdwlyh1 Oh wdeohdx 6 u￿fdslwxoh ohv u￿vxowdwv hw ohv judskltxhv ; ª 43 grqqhqw/ hq
￿fkdqwloorq/ od suredelolw￿ gh u￿fhvvlrq dvvrfl￿h ª od yduldeoh -|1 Oh uhwdug rswlpdo/
srxu ohv wurlv sd|v/ hvw gh vl{ prlv1 Rq revhuyh txh fh w|sh gh prgºoh irqfwlrqqh
uhodwlyhphqw elhq/ hw sduwlfxolºuhphqw hq Doohpdjqh txl/ hq whuph gh svhxgr0-2/d u 0
ulyh dvvh} odujhphqw hq w￿wh dyhf xqh ydohxu gh 3/93 ghydqw ohv ￿wdwv0Xqlv +3/63, hw
od Iudqfh +3/53,1 Rq qrwh txh srxu oh ￿wdwv0Xqlv hw o*Doohpdjqh/ od shqwh ghv wdx{
hvw vljql￿fdwlyh mxvtx*ª vl{ wulphvwuhv srxu vhxohphqw txdwuh wulphvwuhv hq Iudqfh +od
vwdwlvwltxh gh vwxghqw fruulj￿h gh o*￿fduw gh wdx{ hvw lqi￿ulhxuh ª 5,1
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Svhxgr0-2 hw vwdwlvwltxh gh vwxghqw srxu oh prgºoh surelw
U￿fhvvlrq gdqv & wulphvwuhv
45679;
￿wdwv0Xqlv
Svhxgr0-2 3/59 3/66 3/67 3/59 3/43 3/34
Vwxghqw +qrq fruulj￿,57 0;/4 0;/< 0;/; 0;/4 08/7 04/7
Vwxghqw +fruulj￿,58 07/6 08/3 07/8 07/3 05/< 03/;
Doohpdjqh
Svhxgr0-2 3/86 3/99 3/93 3/78 3/4: 3/35
Vwxghqw +qrq fruulj￿, 0</< 0</5 0</6 0</5 09/8 05/5
Vwxghqw +fruulj￿, 07/7 08/6 08/< 07/: 06/3 04/4
Iudqfh
Svhxgr0-2 3/49 3/54 3/4: 3/38 3/35 3/34
Vwxghqw +qrq fruulj￿, 09/7 0:/3 09/8 06/: 05/3 05/3
Vwxghqw +fruulj￿, 06/8 07/4 06/7 04/: 03/< 04/5
Hq￿q/ rq shxw dxvvl fdofxohu od ydohxu gh od shqwh ghv wdx{ fruuhvsrqgdqw ª xqh
suredelolw￿ gh u￿fhvvlrq grqq￿h1 Oh wdeohdx 7 grqqh fhwwh lqirupdwlrq sdu vhxlo gh
43 (1 Sdu h{hpsoh/ dx{ ￿wdwv0Xqlv/ oruvtxh o*￿fduw hqwuh oh wdx{ ª orqj whuph hw oh
wdx{ ª frxuw whuph ydxw 05/;6 (/ od suredelolw￿ tx*xqh u￿fhvvlrq dssdudlvvh gdqv ohv
vl{ surfkdlqv prlv hvw gh <3 (1
56Qrxv q*dyrqv sdv surorqj￿ o*hvwlpdwlrq mxvtx*hq 4<<:1 Srxu fhod/ lo dxudlw idoox phwwuh hq œxyuh
od p￿wkrgh sursrv￿h sdu Duwlv hw doll srxu rewhqlu xqh gdwdwlrq ghv u￿fhvvlrqv dsuºv 4<<81
57Vwxghqw g￿vljqh od ydohxu gh od vwdwlvwltxh gh vwxghqw gh od shqwh ghv wdx{1
58Fruulj￿ vljql￿h dsuºv fruuhfwlrq gh od pdwulfh gh yduldqfh fryduldqfh sdu od p￿wkrgh g*Hvwuhood
hw Urguljxhv ^4<<;‘1
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Shqwh ghv wdx{ hw suredelolw￿ gh u￿fhvvlrq ª vl{ prlv
Ydohxu gh od shqwh ghv wdx{
Vhxlo g*rffxuuhqfh ￿wdwv0Xqlv Doohpdjqh Iudqfh
43 ( 4/:: ( 4/4; ( 4/;8 (
63 ( 3/73 ( 3/76 ( 3/49 (
93 ( 031<; ( 03/94 ( 04/8: (
<3 ( 05/;6 ( 04/69 ( 06/;: (
7 Oh frpsruwhphqw ghv ￿txdwlrqv kruv ￿fkdqwloorq
O*dqod|vh phq￿h mxvtx*ª su￿vhqw d sruw￿ oh srxyrlu h{solfdwli gh od shqwh ghv wdx{1
Ohv whvwv phq￿v rqw grqf ￿w￿ u￿dolv￿v hq ￿fkdqwloorq/ f*hvw0ª0gluh vxu o*hqvhpeoh gh od
s￿ulrgh g*hvwlpdwlrq1 Ohv u￿vxowdwv/ dvvh} suredqwv/ vrqw vhqvleohphqw prgl￿￿v oruv0
tx*rq dqdo|vh oh frpsruwhphqw ghv ￿txdwlrqv kruv ￿fkdqwloorq1 Od p￿wkrgh od soxv
xvlw￿h frqvlvwh ª vh sodfhu gdqv ohv frqglwlrqv g*xq su￿ylvlrqqlvwh ª xqh gdwh |1F h
ghuqlhu yd frpsduhu xqh ￿txdwlrq frqwhqdqw xq rx soxvlhxuv uhwdugv gh od yduldeoh h{0
soltx￿h +SLE rx surgxfwlrq lqgxvwulhooh, hw xq od shqwh ghv wdx{ ª fhooh qh frqwhqdqw
txh ohv uhwdugv gh od yduldeoh h{soltx￿h1 Rq hvwlph fkdfxqh gh fhv ghx{ ￿txdwlrqv mxv0
t x * ªo dg d w h|1 Rq u￿dolvh hqvxlwh xqh su￿ylvlrq srxu xq krul}rq grqq￿ +g*xq ª grx}h
wulphvwuhv hq j￿q￿udo, hw rq vwrfnh ohv ghx{ vlpxodwlrqv1 Ohv ghx{ ￿txdwlrqv su￿f￿0
ghqwhv vrqw hvwlp￿hv ª qrxyhdx mxvtx*ª od gdwh |n￿1 Hoohv vrqw hqvxlwh vlpxo￿hv hw ohv
su￿ylvlrqv vrqw vwrfn￿hv1 Hq u￿s￿wdqw fhwwh rs￿udwlrq & irlv/ rq glvsrvh/ srxu fkdfxq
ghv ghx{ prgºohv/ gh & su￿ylvlrqv u￿dolv￿hv hq ghkruv gh od s￿ulrgh g*hvwlpdwlrq1
714 Oh frqwhqx su￿glfwli gx prgºoh txdqwlwdwli
Srxu ￿ydoxhu oh frqwhqx su￿glfwli kruv ￿fkdqwloorq gh qrv gl￿￿uhqwhv ￿txdwlrqv/
qrxv dyrqv plv hq œxyuh od p￿wkrgh su￿f￿ghqwh1 Qrxv dyrqv uhwhqx ohv phloohxuhv
￿txdwlrqv dyhf oh vsuhdg hw vdqv vsuhdg +￿txdwlrqv +44, +46,, gdqv oh fdv gx wdx{
gh furlvvdqfh fxpxo￿h591 Qrxv hvwlprqv doruv fkdfxqh ghv ghx{ ￿txdwlrqv vxu xqh
s￿ulrgh lqlwldoh gh 4<93 ª 4<:3 srxu o*Doohpdjqh hw ohv ￿wdwv0Xqlv hw gh 4<:3 ª 4<;3
hq Iudqfh1 Rq idlw hqvxlwh xqh su￿ylvlrq ª o*dlgh ghv ghx{ ￿txdwlrqv su￿f￿ghqwhv1
Hooh g￿exwh hq 4<:4 W4 dx{ ￿wdwv0Xqlv/ hq 4<:4 W6 hq Doohpdjqh hw hq 4<;4 W4 hq
Iudqfh1 Rq u￿hvwlph ohv ghx{ ￿txdwlrqv hw rq ohv vlpxoh ª qrxyhdx fh txl grqqh xqh
su￿ylvlrq vxsso￿phqwdluh hq 4<:4 W5 srxu ohv ￿wdwv0Xqlv/ 4<:4 W7 hq Doohpdjqh hw
4<;4 W5 hq Iudqfh1 Hq￿q/ rq lwºuh oh surfhvvxv mxvtx*ª od ￿q gh o*￿fkdqwloorq +4<<:
W7,1 Rq glvsrvh doruv gh ghx{ v￿ulhv gh SLE vlpxo￿hv kruv ￿fkdqwloorq sdu sd|v txh
o*rq shxw frpsduhu dx{ u￿dolvdwlrqv1 Srxu fkdfxq ghv ghx{ prgºohv/ rq fdofxoh doruv
xqh UPVH1 Rq udssruwh od UPVH gh o*￿txdwlrq +44, ª od UPVH gh o*￿txdwlrq +46,1
Vl oh udssruw hvw lqi￿ulhxu ª o*xqlw￿/ doruv od shqwh ghv wdx{ dssruwh gh o*lqirupdwlrq
sdu udssruw dx vhxo sdvv￿ gh od yduldeoh h{solfdwlyh1 Oh wdeohdx 8 grqqh ohv u￿vxowdwv
gh fhw h{huflfh1
59Fhfl d dxvvl ￿w￿ u￿dolv￿ srxu oh wdx{ gh furlvvdqfh pdujlqdoh1
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Udssruw ghv UPVH gx prgºoh txdqwlwdwli
Hq ￿fkdqwloorq Kruv ￿fkdqwloorq
￿wdwv0Xqlv 3/<4 +3/46, 3/<: +3/:<,
Doohpdjqh 3/;6 +3/37, 3/<9 +3/95,
Iudqfh 3/;8 +3/3;, 3/<9 +3/;9,
Rq uhpdutxh txh ohv udssruwv ghv UPVH hq ￿fkdqwloorq hw kruv ￿fkdqwloorq vrqw
dvvh} gl￿￿uhqwv1 Lo q*| d sdv gh gl￿￿uhqfhv kruv ￿fkdqwloorq hqwuh ohv wurlv sd|v1 Hq
uhydqfkh/ o*Doohpdjqh hw od Iudqfh duulyhqw dvvh} odujhphqw hq w￿wh hq ￿fkdqwloorq1
Gdqv ohv ghx{ fdv/ ohv ￿wdwv0Xqlv irqw oh soxv pdxydlv vfruh1 Rq shxw dxvvl vh gh0
pdqghu vl ohv udssruwv ghv UPVH gx wdeohdx 8 vrqw vljql￿fdwlyhphqw gl￿￿uhqwhv gh
xq/ f*hvw0ª0gluh vl od fdsdflw￿ su￿glfwlyh gh o*￿txdwlrq +44, hvw phloohxuh txh fhooh gh
o*￿txdwlrq +46, Glherog hw Pduldqr ^4<<8‘ sursrvhqw xq whvw ydodeoh vrxv ghv k|sr0
wkºvhv shx uhvwulfwlyhv +fi1 dqqh{h 5 srxu xqh su￿vhqwdwlrq gx whvw,1 Ohv fkl￿uhv hqwuh
sduhqwkºvhv gx wdeohdx 8 grqqhqw od suredelolw￿ gh uhmhw gh o*k|srwkºvh qxooh txl hvw/
gdqv fh fdv/ o*￿jdolw￿ ghv ghx{ UPVH +udssruw ￿jdo ª xq,1 Frpph rq srxydlw v*|
dwwhqguh/ rq qh shxw sdv uhmhwhu dx vhxlo gh 8 ( o*￿jdolw￿ ghv UPVH1
Wrxwhirlv/ fhwwh ylvlrq qh grqqh sdv g*lqirupdwlrq vxu od vwdelolw￿ gh od uhodwlrq dx
frxuv gx whpsv1 Srxu v*hq frqydlqfuh/ ohv judskltxhv 44 hw 45 su￿vhqwhqw ohv su￿ylvlrqv
gx SLE u￿dolv￿hv oruv gh o*h{huflfh su￿f￿ghqw1 Rq uhpdutxh tx*dx{ ￿wdwv0Xqlv/ od
uhodwlrq vh g￿w￿ulruh frqwlqxhoohphqw ª sduwlu gh 4<;81 Fh u￿vxowdw hvw frpsdudeoh
ª fhoxl gh Grwvh| ^4<<;‘1 Hq Doohpdjqh/ f*hvw o*lqyhuvh1 Od uhodwlrq hqwuh shqwh ghv
wdx{ hw furlvvdqfh qh mrxh sdv gdqv ohv dqq￿hv vrl{dqwh fh txl idlw txh oh g￿exw gh
s￿ulrgh hvw pdo su￿yx1 Hq uhydqfkh/ frpph od u￿fhvvlrq gh 4<:6 hvw elhq sulvh hq
frpswh +hq ￿fkdqwloorq/ judskltxh 9,/ od uhodwlrq v*dp￿olruh sdu od vxlwh +fdu oh srlgv
ghv srlqwv ghv dqq￿hv vrl{dqwh glplqxh, srxu vh g￿judghu ª qrxyhdx dx g￿exw ghv
dqq￿hv txdwuh0ylqjw gl{1 Oh wdeohdx 9 looxvwuh fh idlw gh idŒrq txdqwlwdwlyh1
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Udssruw ghv UPVH +ª sduwlu gh 4<;3,
Hq0￿fkdqwloorq Kruv0￿fkdqwloorq
￿wdwv0Xqlv 3/<4 +3/46, 4/4: +3/65,
Doohpdjqh 3/;6 +3/37, 3/:7 +3/39,
Gdqv oh fdv gh o*Doohpdjqh hw ghv ￿wdwv0Xqlv/ qrxv dyrqv uhqrxyho￿ o*h{huflfh
su￿f￿ghqw hq idlvdqw g￿pduuhu ohv su￿ylvlrqv hq 4<;31 Gdqv fh fdv/ dx{ ￿wdwv0Xqlv/ od
shqwh ghv wdx{ shug wrxw vrq frqwhqx su￿glfwli uhodwlyhphqw dx sdvv￿ gx SLE doruv
tx*hq Doohpdjqh/ oh udssruw ghv UPVH hvw phloohxu tx*hq ￿fkdqwloorq1
Srxu ￿wxglhu frpphqw ohv UPVH ￿yroxhqw dx frxuv gx whpsv/ qrxv dyrqv/ frpph
srxu o*￿wxgh ghv fruu￿odwlrqv/ dqdo|v￿ ohxu ￿yroxwlrq u￿fxuvlyh hw jolvvdqwh1 Srxu fhod/
qrxv xwlolvrqv ohv su￿ylvlrqv kruv ￿fkdqwloorq u￿dolv￿hv su￿f￿ghpphqw hw fdofxo￿hv vxu
od edvh g*xqh hvwlpdwlrq u￿fxuvlyh1 Gdqv oh fdv u￿fxuvli/ qrxv fdofxorqv/ ª sduwlu ghv
49￿txdwlrqv +44, hw +46, xqh suhplºuh UPVH vxu grx}h wulphvwuhv1 Dlqvl/ dx{ ￿wdwv0
Xqlv/ od suhplºuh UPVH u￿fxuvlyh g￿exwh hq 4<:6 W7 +4<:4 W6 srxu od suhplºuh
su￿ylvlrq soxv grx}h su￿ylvlrqv vxlydqwhv,/ 4<:8 W5 hq Doohpdjqh hw 4<;6 W7 hq
Iudqfh1 Hqvxlwh rq dmrxwh xqh su￿ylvlrq srxu oh fdofxo gh od UPVH1 Od ghuqlºuh UPVH
fruuhvsrqgud ª fhooh gx wdeohdx 91 Ohv u￿vxowdwv gh fhwwh vlpxodwlrq vrqw grqq￿v sdu
oh judskltxh 461 Dx{ ￿wdwv0Xqlv/ od g￿judgdwlrq gx frqwhqx su￿glfwli hvw pdqlihvwh
ghsxlv oh plolhx ghv dqq￿hv txdwuh0ylqjw/ oh udssruw ghv UPVH sdvvdqw gh 3/8 ª suºv
gh 41 Hq Doohpdjqh/ f*hvw o*lqyhuvh txl vh surgxlw1 Oh udssruw ghv UPVH glplqxh
vhqvleohphqw hw uhvwh ￿wrqqdpphqw vwdeoh sdu od vxlwh ª 3/<81 Hq Iudqfh/ o*￿yroxwlrq
hvw prlqv u￿jxolºuh1 Rq revhuyh xqh vhqvleoh dp￿olrudwlrq hq 4<<6 hw 4<<7 hw xqh
g￿judgdwlrq sdu od vxlwh1 Od uhsulvh gh 4<<7 q*d sdv elhq ￿w￿ fdsw￿h sdu od shqwh ghv
wdx{1
Oh fdofxo ghv UPVH jolvvdqwhv hvw yrlvlq ghv UPVH u￿fxuvlyhv1 Vhxohphqw dx olhx
g*dmrxwhu xq srlqw ª o*huuhxu gh su￿ylvlrq/ rq suhqg xqh ihq￿wuh ￿{h gh 65 wulphvwuhv
+hqylurq od gxu￿h g*xq f|foh, txh o*rq g￿sodfh gdqv oh whpsv1 Dx{ ￿wdwv0Xqlv/ od suh0
plºuh UPVH jolvvdqwh g￿pduuh hq 4<:; W7 +vrlw ohv 65 suhplºuhv huuhxuv gh su￿ylvlrq
hqwuh 4<:4 W4 hw 4<:; W7,1 Od ghx{lºph suhqgud ohv 65 huuhxuv gh su￿ylvlrqv hqwuh
4<:4 W5 hw 4<:< W4 hw dlqvl gh vxlwh1 Oh judskltxh 47 grqqh xq dshuŒx gh fhw h{hu0
flfh1 Rq uhpdutxh txh ohv u￿vxowdwv revhuy￿v dyhf ohv UPVH u￿fxuvlyhv vh wurxyhqw
dpsol￿￿v1 Dx{ ￿wdwv0Xqlv/ od g￿judgdwlrq gx frqwhqx su￿glfwli hq ￿fkdqwloorq hvw pd0
qlihvwh sxlvtxh oh udssruw ghv UPVH sdvvh gh 3/8 ª 4/81 Hq Doohpdjqh/ rq revhuyh
elhq txh od iruwh kdxvvh gh o*dfwlylw￿ hq 4<<3 q*d sdv ￿w￿ fdsw￿h sdu od shqwh ghv wdx{1
Wrxwhirlv/ rq qrwh xqh o￿jºuh dp￿olrudwlrq vxu od ￿q gh s￿ulrgh1 Hq Iudqfh/ od g￿jud0
gdwlrq lqwhuylhqw soxv wduglyhphqw +4<<7, hw v*hvw vwdelolv￿h1 Oh udssruw ghv UPVH
hvw wrxwhirlv vxs￿ulhxu ª xq1
715 Oh frqwhqx su￿glfwli kruv ￿fkdqwloorq gx prgºoh txdolwdwli
O*dssruw lqirupdwlrqqho ghv ￿txdwlrqv fxpxo￿hv srxu wurlv sd|v dssdudæw/ ª od
oxplºuh ghv frqfoxvlrqv su￿f￿ghqwhv/ dvvh} plwlj￿1 Hq uhydqfkh/ o*xwlolvdwlrq ghv yd0
uldeohv txdolwdwlyhv vhpeoh soxv surphwwhxvh1 Hq fhod/ qrxv uhwurxyrqv ghv u￿vxowdwv
frpsdudeohv ª fhx{ g*Hvwuhood hw Plvknlq vxu grqq￿hv dp￿ulfdlqhv hw g*Dorqvr hw doll
vxu grqq￿hv hvsdjqrohv1 Qrxv uhsuhqrqv lfl/ vxu grqq￿hv phqvxhoohv/ od p￿wkrgh su￿0
f￿ghqwh dssoltx￿h dx{ suredelolw￿v gh u￿fhvvlrq kruv ￿fkdqwloorq ª vl{ prlv1 Hoohv vrqw
fdofxo￿hv dyhf ohv wurlv prgºohv vxlydqwv =
￿E-.| ’￿ ￿ ’ x E kf n k￿-.|3S￿ +H4,
￿E-.| ’￿ ￿ ’ x E kf n k￿r|3S￿ +H5,
￿E-.| ’￿ ￿ ’ x E kf n k￿r|3S n k2-.|3S￿￿ +H6,
Hqvxlwh srxu fkdfxq ghv wurlv prgºohv/ rq fdofxoh xq svhxgr0-2 hq suhqdqw frpph
prgºoh gh u￿i￿uhqfh xqh ￿txdwlrq gdqv odtxhooh q*hqwuh hq frpswh tx*xqh frqvwdqwh1
Oh u￿vxowdw gh fhw h{huflfh hvw grqq￿ gdqv oh wdeohdx : srxu xqh vlpxodwlrq g￿pduudqw
hq 4<:4 P9 hq Doohpdjqh hw dx{ ￿wdwv0Xqlv hw hq 4<;3 P9 hq Iudqfh1 Rq uhpdutxh
tx*hq ￿fkdqwloorq/ o*Doohpdjqh vxusdvvh ohv ￿wdwv0Xqlv hw od Iudqfh1 Lo hvw iudssdqw gh
4:frqvwdwhu/ txh/ kruv ￿fkdqwloorq/ ohv svhxgr0-2 qh vh g￿judghqw sdv1 Lov v*dp￿olruhqw
p￿ph srxu o*Doohpdjqh hw f*hvw hqfruh fh sd|v txl d!fkh ohv phloohxuv u￿vxowdwv1 Rq






Srxu ohv wurlv sd|v/ fh udwlr hvw yrlvlq gh 3/: frqwuh 3/<8 srxu oh prgºoh txdqwlwdwli1
Wdeohdx :
svhxgr0-2 +su￿ylvlrq ª vl{ prlv,
￿wdwv0Xqlv Doohpdjqh Iudqfh
H4 H5 H6 H4 H5 H6 H4 H5 H6
Hq ￿fkdqwloorq 3/54 3/59 3/78 3/77 3/79 3/96 3/46 3/54 3/5;
kruv ￿fkdqwloorq 3/56 3/56 3/6: 3/7< 3/7; 3/99 3/48 3/53 3/5;




.￿ dx frxuv gx whpsv1 Od
g￿pdufkh hvw lghqwltxh ª fhooh gh prgºoh txdqwlwdwli1 Ohv su￿ylvlrqv ª vl{ prlv vrqw
wlu￿hv gh o*hvwlpdwlrq u￿fxuvlyh ghv ￿txdwlrqv +H4, hw +H6,1 Rq fdofxoh hqvxlwh ghv
svhxgr0-2 u￿fxuvliv hw jolvvdqwv txl shuphwwurqw gh fdofxohu oh udwlr su￿f￿ghqw1 Ohv
judskltxhv 48 hw 49 g￿wdloohqw ohv u￿vxowdwv1 Lov irxuqlvvhqw ghv lqglfdwlrqv o￿jºuhphqw
gl￿￿uhqwhv ghv judskltxhv 46 hw 471 Srxu ohv ￿wdwv0Xqlv/ od g￿judgdwlrq v*duu￿wh hq
4<;55:1 Hq Doohpdjqh ohv u￿vxowdwv vrqw wuºv vwdeohv1 Vhxoh od ihq￿wuh jolvvdqwh idlw
dssdudæwuh xqh g￿judgdwlrq whpsrudluh dx g￿exw ghv dqq￿hv txdwuh ylqjw gl{1 Hooh hvw
lpsxwdeoh/ frpph oh prqwuh oh judskltxh 7e/ ª od iruwh suredelolw￿ gh u￿fhvvlrq +3/9,
dx prphqw gh od u￿xql￿fdwlrq1 Hq￿q/ hq Iudqfh/ ohv u￿vxowdwv vrqw prlqv g￿fhydqwv
txh gdqv oh fdv txdqwlwdwli1
Su￿yrlu xqh u￿fhvvlrq hvw xqh dxwuh idŒrq gh ydolghu fh prgºoh1 Hq Doohpdjqh/ od
ghuqlºuh u￿fhvvlrq g￿exwh hq mxloohw 4<<4 hw hq pdl 4<<5 gdqv oh fdv iudqŒdlv1 Srxu fhv
ghx{ sd|v/ qrxv dyrqv hvwlp￿ sxlv vlpxo￿ oh prgºoh surelw +o*hvwlpdwlrq gh o*￿txdwlrq
v*duu￿wh vl{ prlv dydqw od edlvvh gh o*dfwlylw￿,1 Srxu o*Doohpdjqh/ od suredelolw￿ srxu
mxloohw 4<<4 hvw gh 3/961 Hq Iudqfh hooh v*￿wdeolw ª 3/751 Oruvtxh fhw h{huflfh hvw u￿s￿w￿
srxu ohv prlv vxlydqwv/ od suredelolw￿ dxjphqwh u￿jxolºuhphqw gdqv ohv ghx{ sd|v srxu
dwwhlqguh 3/< hq Doohpdjqh hw 3/: hq Iudqfh1
8 Frqfoxvlrq
Qrxv dyrqv frpsdu￿ ghx{ dssurfkhv srxu whvwhu oh olhq hqwuh od shqwh ghv wdx{
hw od furlvvdqfh = xqh dssurfkh xvxhooh gdqv odtxhooh rq fkhufkh ª su￿yrlu oh wdx{ gh
furlvvdqfh gx SLE +rx g*xqh dxwuh yduldeoh u￿hooh, hw xqh dssurfkh txdolwdwlyh r￿ f*hvw
o*rffxuuhqfh g*xqh u￿fhvvlrq txl hvw prg￿olv￿h1
Gdqv oh suhplhu fdv/ o*dssruw su￿glfwli gx vsuhdg v*dyºuh dvvh} suredqw vxu od s￿0
ulrgh g*hvwlpdwlrq1 Hq uhydqfkh/ ohv u￿vxowdwv vh g￿judghqw vhqvleohphqw oruvtx*rq
phw hq œxyuh xq h{huflfh gh ydolgdwlrq hq ghkruv gh od s￿ulrgh g*hvwlpdwlrq1 Hq
5:Oh idlw g*xwlolvhu ohv gdwhv gh u￿fhvvlrqv uhodwlyhv ª od surgxfwlrq lqgxvwulhooh grlw dp￿olruhu
vhqvleohphqw ohv u￿vxowdwv fdu od fkxwh gh o*dfwlylw￿ g￿exwh hq 4<;< hw qrq hq 4<<3 frpph gdqv oh
fdv gx SLE1
4;h￿hw/ g*xqh sduw/ od shqwh ghv wdx{ qh shuphw sdv g*dp￿olruhu vljql￿fdwlyhphqw ohv
su￿ylvlrqv g*dfwlylw￿ vl rq phw hq frqfxuuhqfh xqh suhplºuh ￿txdwlrq idlvdqw lqwhuyh0
qlu shqwh ghv wdx{ hw ydohxuv uhwdug￿hv gh od furlvvdqfh hw xqh vhfrqgh ￿txdwlrq r￿
vhxohv ohv ydohxuv uhwdug￿hv gh o*dfwlylw￿ vrqw lqwurgxlwhv1 G*dxwuh sduw/ oh frqwhqx lq0
irupdwlrqqho gh o*￿fduw gh wdx{ v*hvw qhwwhphqw d￿dleol dx{ ￿wdwv0Xqlv1 Hq uhydqfkh/
lo hvw uhodwlyhphqw vwdeoh hq Doohpdjqh1 Hq Iudqfh/ od shqwh ghv wdx{ frqwlhqw xqh
lqirupdwlrq olplw￿h vxu o*dfwlylw￿ ixwxuh1 Oh srxyrlu su￿glfwli gh o*￿fduw gh wdx{ v*hvw
vhqvleohphqw dp￿olru￿ dx g￿exw ghv dqq￿hv txdwuh0ylqjw gl{ srxu vh g￿judghu ª qrx0
yhdx o￿jºuhphqw ª sduwlu gx g￿exw 4<<71 Vhxoh o*￿txdwlrq pdujlqdoh/ f*hvw0ª0gluh od
su￿ylvlrq ª sduwlu gh od shqwh ghv wdx{ gx wulphvwuh frxudqw gx wdx{ gh furlvvdqfh
gdqv ghx{ wulphvwuhv/ d!fkh xqh fhuwdlqh u￿jxodulw￿1
Gdqv oh vhfrqg fdv/ o*dssruw su￿glfwli gx vsuhdg dssdudæw dxvvl wuºv suredqw hq
￿fkdqwloorq1 Pdlv ohv vlpxodwlrqv h￿hfwx￿hv kruv ￿fkdqwloorq prqwuhqw txh oh prgºoh
surelw dssdudæw frpph xqh dowhuqdwlyh lqw￿uhvvdqwh dx prgºoh txdqwlwdwli wudglwlrq0
qho1 Hq h￿hw/ g*xqh sduw/ oh jdlq hq su￿ylvlrq kruv ￿fkdqwloorq vhpeoh uhodwlyhphqw
frqydlqfdqw hq Doohpdjqh +vdxi dx prphqw gh od u￿xql￿fdwlrq r￿ xq idx{ vljqdo
gh uhfhvvlrq hvw dssdux,/ dx{ ￿wdwv0Xqlv hw hq Iudqfh1 G*dxwuh sduw/ vrq frqwhqx
lqirupdwlrqqho dssdudæw qhwwhphqw soxv vwdeoh txh fhoxl gx prgºoh txdqwlwdwli1
U￿i￿uhqfhv
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54Dqqh{h 4
Od fruuhfwlrq gh od pdwulfh gh yduldqfh fryduldqfh gx prgºoh surelw
Qrxv xwlolvrqv od p￿wkrgh gx pd{lpxp gh yudlvhpeodqfh frpph fdv sduwlfx0
olhu ghv prphqwv j￿q￿udolv￿v srxu fruuljhu od pdwulfh gh yduldqfh0fryduldqfh1 Od orj







Ohv frqglwlrqv gx suhplhu ruguh fruuhvsrqgdqw dx surjudpph gh pd{lplvdwlrq
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Yq￿ 1 Rq uhpdutxh txh
Y￿|Eq￿
Yq￿ q*hvw dxwuh txh od pdwulfh khvvlhqqh
dvvrfl￿h ª od pd{lplvdwlrq gh od orj yudlvhpeodqfh gh o*revhuydwlrq |1 Sdu dloohxuv/ ￿ 7|
ydxw =























Oh Whvw gh Glherog hw Pduldqr
Fh whvw shuphw gh frpsduhu od fdsdflw￿ su￿glfwlyh gh ghx{ prgºohv gdqv xq fdguh
uhodwlyhphqw j￿q￿udo1 Hq h￿hw/ od irqfwlrq gh shuwh dvvrfl￿h dx whvw q*hvw sdv xqltxh0
phqw txdgudwltxh> ohv huuhxuv gh su￿ylvlrqv qh vxlyhqw sdv iruf￿phqw xqh orl qrupdoh
hw shxyhqw ￿wuh dxwrfruu￿o￿hv1 Gdqv oh fdv ￿wxgl￿h/ o*dxwrfruu￿orjudpph ghv huuhxuv gh
su￿ylvlrq idlw dssdudæwuh xqh fruu￿odwlrq mxvtx*ª o*ruguh 71 Eulºyhphqw/ oh whvw sursrv￿
uhsrvh vxu oh wk￿ruºph fhqwudo olplwh dssoltx￿ ª xq surfhvvxv vwdwlrqqdluh su￿vhqwdqw
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|’￿ _|/ }Ee￿|￿ uhsu￿vhqwh od irqfwlrq gh shuwh




￿’3" ￿_E￿￿hvw od ghqvlw￿ vshfwudoh gh _| ª od iu￿txhqfh 31 Hq￿q/ ￿_E￿￿’. dE_| ￿>￿E_|3￿ ￿ >￿o1
Vrxv o*k|srwkºvh txh ohv ghx{ prgºohv irxuqlvvhqw ghv su￿ylvlrqv ￿txlydohqwhv/
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Corrélations entre taux de croissance du PIB et pente des taux
Graphique 1 Graphique 2
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Effet d’une hausse anticipée de 1% de l’output gap
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Graphique 5
Croissance et pente des taux aux États-Unis
(horizon de cinq trimestres)
Graphique 6
Croissance et pente des taux en Allemagne
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Graphique 7
Croissance et pente des taux en Allemagne
(horizon de cinq trimestres)
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Graphique 9
Probabilité d’une récession à six mois en
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